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TOUYKA \!Pocm PUSHKA

I[MosscHUTe/IbHAA 3alUCKa

Pabouass mporpaMma eCTECTBEHHOHAYYHOH HANPAaBICHHOCTH 1O (DU3MKE C HWCIOJIb30BaHHEM OO0OPYIAOBaHUS
neHTpa «Toukn pocta» mns ydeOHoro mpenmera «@Pwusmka. bazossrit ypoBens. 10 — 11 kimaccel» cocTaBiieHa Ha
ocaoBe:®I'OC COO u pazpaboTaHa B COOTBETCTBUH C:

e ®denepanbHbIM 3aKOHOM 0T 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit
®denepanuny» (¢ U3M. U A01., BCcTyI. B cwry ¢ 01.09.2020);

e TpecOoBanusiMu DenepanbHOr0 TOCYAapCTBEHHOI'O0 00pA30BATENBHOTO CTaHAAapTa OCHOBHOTO OOLIETO
oOpazoBanus (yTB. mpukazoM MuHuCTepcTBa oOpa3oBaHus M Hayku Pocculickoit ®enepanuu oT
17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmopToM HanmoHanbHOTrO mpoekTa «ObpazoBanue» (yrB. mpe3uanymom Cosera mpu Ilpesuaente PO
M0 CTPATETHIECKOMY PA3BUTHIO U HAIMOHAIBHBIM IIPOEKTaM, TPOTOKOI OT 24.12.2018 Ne 16);

e [locymapcTBenHoi mporpammoii  Poccuiickoit  @Denpepamuu  «PazButme  oOpazoBaHus»  (YyTB.
ITocranoBnennem llpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBEpKIAeHUU
rocynapcTBeHHOH mporpamMmbl Poccuiickoit denepannn «Pa3Butre oOpa3oBaHUY;

® aBTOPCKOW MpOrpaMMON OCHOBHOTO 00ImIero odpaszoBanus mo ¢msuke mist 7-9 kimaccos (A. B. Il€peimkum,
H.B. ®unonoruy, E.M.I'yrauk, M., «/Ipodar, 2015 r.);

e [BOY «COLI Nel3 r.Hazpaus»

e MeToANYECKUMH DPEKOMEHAALMUSIMHU M0 CO3JaHUI0 U (PYHKIMOHHPOBAHUIO B 0O0HIE00pa30BaTEIbHBIX
OpraHu3alMsIX, PacHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MajblX TOpPOJax, LEHTPOB 00pa30BaHMS
€CTeCTBEHHOHAay4YHON M TexHojormdeckoid HampaBieHHocTe («Touka pocta») (YTBepkaAeHBI
pacropsbkeHueM MuHucTepceTBa npocseineHus Poccuiickoit @enepanuu ot 12 ssuBapst 2021 r. Ne P-6).

e @wusuka. Paboune nporpammel. [Ipeamernas muaus yuebnnkos cepun «Knaccuaecknii kypey». 10 — 11 kmacchr.
Agtop:A.B.Illatanuna.

Peanuszamus paboueit ydeOHOM MporpaMMbl OCYIIECTBIIICTCS C MOMOIIBIO yueOHuKOB: «®Dusukay mis 10 u 11kmaccor
muann «Knaccnueckmii kype» aBtopoBl . Sl.Mskumesa, b.b.byxosnesa, H.H.Corckoro, B.M.Yapyruna mox penakiueit
H.A.IlapdenbTheBoit). M. «IIpocemenuey, 2020.

IIporpaMma onpenenseT coaepKaHue U CTPYKTYpy y4eOHOro mMarepualia, MoCieI0BaTeIbHOCTh €r0 3yYeHHUs, IIyTH
(hopMHpOBaHUS CHUCTEMbI 3HAHWH, YMEHWH W CIIOCOOOB JIEATENHHOCTH, PA3BUTHS, BOCIHUTAHHS W COIMAIH3AIAU
yYaImxcsl.

Co3nanmne nentpa «Touka pocTa» mpeAmnojaraeT pa3BUTHE 00pa3oBaTeIbHONH HMHPPACTPYKTYPHI
o011eo0pa3oBaTeIbHOM OPraHU3alllM, B TOM YHCIIe OCHAIIeHHe 001n1e00pa3oBaTeIbHON OpraHU3aluu:

1. oGopynoBanuemMm, cpencTBaMu OOy4YeHUsS] M BOCHUTAHUSA Uil M3ydeHUs (B TOM dYHCIE
HKCIIEPUMEHTAIBHOI0) TMPEAMETOB, KYpPCOB, JUCHUIUIMH (MOAyJei) ecTeCTBEHHOHAay4YHOU
HAlpaBJI€HHOCTH  MpU  peaju3aldd  OCHOBHBIX  00mieoOpa3oBaTelIbHBIX  IpOrpaMM U
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TOUYKA \!Pocm PUSHKA

JOTIOJIHUTEIIbHBIX 0011e00pa30BaTelIbHBIX MPOTPAaMM, B TOM YHUCIE JJISI pPACIIUpEHUS COJIEpPIKAHUS
yueOHoro npeamera «Duszukay;

2. obopymoBaHUEM, CpEACTBAMH OOy4YeHUsS W  BOCIHHTAHUSA JUIS  peAIHM3alUU  MIPOrpamMm
JOTIOJIHUTEILHOT0 00pa30BaHUsl €CTECTBEHHOHAYYHON HampaBie HHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM 000PYOBAHUEM.

[TpodunbHBI KOMIJIEKT 000pyI0BaHus oOecrneunBaeT d(PpPEeKTUBHOE NOCTHKEHUE 00pa30oBaTEIbHBIX
pe3ynbTaToB OOYYaIOIIMMHUCA IO MpOorpaMMaM €CTECTBEHHOHAYYHOW HaIpaBIC€HHOCTH, BO3MOXXHOCTh
yTIIyOn€HHOTO0 M3Y4YeHHUs] OTACIBbHBIX MPEJAMETOB, B TOM YHCIE I GOPMUPOBAHUS M300pPETATEIBCKOTO,
KPEaTUBHOI0, KPUTHYECKOTO MBINIJICHUS, PA3BUTHS (PYHKIHMOHAIBHOM I'PaMOTHOCTH Yy OOydYarouuxcs, B
TOM YHCJIE €CTECTBEHHOHAYYHOU U MaTEMaTHUYECKOM.

OKCIIEpUMEHT SBIAETCS MCTOYHUKOM 3HAHUM M KPUTEPUEM UX HMCTUHHOCTUH B Hayke. KoHuenuus
COBPEMEHHOTO 00pa30BaHUs MOAPa3yMEBaeT, YTO B yuyeOHOM SKCHEPUMEHTE BEAYIIYIO POJIb JOJKEH
3aHATH  CAMOCTOSITEJBHBIA  HUCCIEJOBATEIbCKUI  ydeHHuecKuil  skcnepuMeHT.  CoBpeMeHHbIE
JKCIEpPUMEHTAJIbHBIE UCCIE0BaHus 10 (hU3UKE YK€ TPYIHO MPEACTaBUTh 0€3 MCIOJb30BaHUSA HE TOJIBKO
AQHAJOTOBBIX, HO H UHU(PPOBBIX H3MEPHUTENBbHBIX mpubopoB. B ®denepanbHOM TOCYIapCTBEHHOM
oOpazoBarenbHOM cTanaapte (nanee — O®I'OC) nponucaHo, 4TO OJAHUM U3 YHUBEPCAIbHBIX yUE€OHBIX

neiicteuit (manee — VYVY]I), mpuoOperaemMbIx ydalmMMHUCSH, AOJDKHO CTaTh YMEHHUE «IIPOBEACHUS
ONBITOB, TPOCTBIX OKCIEPUMEHTAJbHBIX MCCIEIOBAaHUM, TMPSIMBIX U KOCBEHHBIX HW3MEPEHHH ¢
UCIIOJIb30BaHUEM AHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBbHBIX TPUOOPOBY.

YueOHBI OSKCIEepUMEHT 10 (QU3UKe, NPOBOAUMBIN Ha TPAAWIMOHHOM oOopynoBaHuu (0e3
npuMeHeHuss HUGPOBBIX JabopaTtopuil), He MOXKET B TOJHOH Mepe oOecHeduTh pelieHne Bcex
00pa3oBaTeNbHBIX 33724 B COBpeMEHHOH mKoje. CIoKUBIIAsACSI CUTyalusi 00yCIOBJICHA CYIIECTBOBAHUEM
psaa npobsem:

*  TPaJUIMOHHOE IIKOJHHOE O0OpPYIOBAaHHE H3-3a OTPAHUYEHUS] TEXHUUYECKHUX BO3MOXKHOCTEH HeE
MO3BOJIACT MPOBOJANUTH MHOTMEC KOJIMUYCCTBCHHBIC NCCIICJOBAHMN A,

*  UIUTEIBHOCTh TpPOBENCHUA (U3MYECKUX HUCCIEJOBAaHMN HE BCerja corjacyercs ¢
JTUTUTETLHOCTHIO Y4EeOHBIX 3aHSATHUIA;

*  BO3MOXHOCTH MPOBEICHUS MHOTUX (PU3MYECKUX HCCIENOBAaHUN OTrpaHUUYMBAETCA TPeOOBAHUAMU
TEXHUKU 0€30MacHOCTH H JAP.

[udpoBas nabopaTopusi KapAWHAIBbHBIM 00pa3oM HM3MEHSET METOAUKY H  COJEpKaHHE
SKCIEPUMEHTAIbHONU JEATEIbHOCTH U TOMOTAeT pEIINTh BhIIIENepeynucieHnble npoonemsl. [llupoxnii
CIICKTP HI/Iq)pOBBIX JAaTYUKOB IIO3BOJIACT YdYallMUMCA 3HAKOMHUTBCA C IIapaMeTpaMu (1)I/ISI/I‘~I€CKOFO
SKCIEPUMEHTA HE TOJBKO Ha KA4YECTBEHHOM, HO U Ha KOJIWYECTBEHHOM ypoBHe. C momoinbio 1udpoBoii
71a00paTOpUH MOKHO MPOBOJUTH JUIUTENbHBIM SKCIIEPUMEHT Aa)ke B OTCYTCTBHH 3KcrnepumeHTaropa. [lpu
9TOM H3MeEpseMble NaHHBIE U PEe3yNbTaThl MX 00PaOOTKHM OTOOpa)KarOTCS HEMOCPEACTBEHHO Ha JKpaHe
KOMIIBIOTEPA.

B mpomecce ¢dopMupoBaHUS OKCHEPUMEHTAIBHBIX yMEHHH 1O (QU3MKE ydYalIuics YUIUTCS
MPECTaBISITh HHPOPMAIIHUIO 00 HCCIeOBAaHUU B YETHIPEX BUIAX:

* B BepOaJIbHOM: OIKCHIBATH OSKCIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENIb 3KCIEPUMEHTA,
¢uKCcUpOBaTH BHUMaHUE Ha U3MEPSIeMbIX (U3UUECKUX BEIMYMHAX, TEPMUHOJIOTHU;
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* B TaOJMYHOM: 3aIOJIHATH TAaOJIUIBl JAHHBIX, JIEKALIUX B OCHOBE NOCTPOEHHUs TpadukoB (Ipu
3TOM Y y4allluXcs BO3HUKAET NEPBUYHOE MPEICTABIECHUE O MaclITabax BEJIUUYUH);

* B rpaduuecKoM: CTPOUTH TpaduKH MO TAOJIMYHBIM JaHHBIM, YTO IO3BOJIAET MEPEHTH K BBI-
JBIDKEHUIO THIIOTE3 O XapakTepe 3aBUCUMOCTH MEXIy (U3MYECKUMU BEIHMYMHAMH (IPH 3TOM YUYUTEIh
[IOKa3blBa€T MPEUMYILECTBO B BHU3YyalW3allMd 3aBUCHUMOCTEH MEXAYy BelIM- YMHAMM, HaIJSIAHOCTh U
MHOI'OMEPHOCTH);

* B aHAJUTUYECKOM (B BUJI€ MATEMAaTHYECKUX YPAaBHEHUN): IPUBOAUTh MaTEMAaTUUECKOE ONMCAHUE
B3aUMOCBS3M (QU3NYECKUX BEIUYMH, MaTeMaTHYecKoe 0000IIEeHH € TOTyYEHHBIX pPe3yIbTaTOB.

[lepexonq K KaXAOMYy OJTaly MpPEICTaBICHHS HMHPOPMALHUHU 3aHUMAET JOCTAaTOYHO OONbIION
IPOMEKYTOK BpeMeHHU. bezycnoBHo, B 7—9 Kilaccax 3TOT Ipolecc He00X0IUM, HO B CTapIIUX KJIaccax 3TO
BpeMsi MOXHO ObIO OBl OTBECTM Ha pelieHue Oosiee BaXHBIX 3agad. B 3ToM miaHe uudposbie
7a060paTOPUU MO3BOJISAIOT CYIIECTBEHHO SKOHOMHUTH BpEMs, KOTOPOE MOKHO MOTPaTUTh Ha (OopMUpOBaHUE
UCCJIeI0BATENIbCKUX YMEHUH yyaluxcsl, BRIPAXKAIOMUXCS B CIEAYIOIMIUX JEHCTBUSIX:

* ompezeneHue NpooIeMbl;

*  [IOCTAaHOBKAa MCCJIEAOBATEIbCKOM 3a1a4H;

* IJIAHUPOBAHUC PCIICHUA 3aaa4n,

*  IIOCTPOEHHUE MOJEIIEH;

. BBIIBMXKCHUEC T'HIIOTE3,

. OKCIICPUMCHTAJIbHAA ITPOBEPKA THUITOTE3;

*  aHaJu3 JaHHBIX YKCIEPUMEHTOB HJIM HAOIIOCHUI;

. (dbopMyIHpOBaHKE BHIBOJOB.

[Tocnegnue roasl y ydamuxcs HaOMOgaeTcss HU3Kas MOTHBALMS W3YYEHHS €CTECTBEHHOHAYYHBIX
JUCIUIIMH W, KakK CJeJCTBUE, NaJeHue KadectBa oOpaszoBanus. Lludpooe yueOHOe oOopymoBaHue
MO3BOJIAET YYallUMCS O3HAKOMHUTBHCA C COBPEMEHHBIMU METOJAaMU HCCIENOBaHMS, NMPUMEHSEMBIMU B
HayKe, a YUYUTEII0 — MPHUMEHITh Ha NPAKTUKE COBPEMEHHBbIE Ieaarorndeckue texHoioruu. Ilostomy
TJIaBHOU COCTaBJsAOIIEH KoMIuieKkTa « TOUKol pocTay ABISIOTCS HU(POBBIE 1abOpaTo puu

VYyeOnas nporpamma 10 - 11 knaccoB paccuutana Ha 136 4 3a aBa roga u3ydeHus (1Mo 2 yaca B HEJENIO B
KaXXJIOM KJ1acce)

Ilnanupyembie pe3yJbTaThl 0CBOCHUS Y4eOHOI0 MpeAMeTa

«Pu3nKa» ¢ ONMCAHNEM YHHBEPCAJTbHBIX Y4eOHBIX AeHCTBHUI, JOCTHIaeMBbIX 00y4aH0 IIMMHUCH
JInuHoCTHBIE pe3yabTaThl

JINYHOCTHBIMU pe3yjbTaTaMu U3YUCHUS MPpEAMETA «Du3uKa» IBISIOTCSI CIICAYOIINEC YMCHU A:

1. OCO3HaBaTb CAWHCTBO HW INCJIOCTHOCTH OKpYyXaromero Mupa, BO3MOXHOCTHU €ro II0-
3HAaBAEMOCTH M OOBICHHMOCTH Ha OCHOBE JOCTHXKECHHUH HayKH. IlocTenenno BBICTpanBaTh
coOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC!

. BbIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE KU3HEHHbBIE BOIPOCHI, KOTOPHIE
CTaBUT JINYHBIN )KU3HEHHBIN OIIBIT;

. YYUTHCS MPU3HABATh NPOTUBOPEYNBOCTh U HE3ABEPIIEHHOCTh CBOMX B3IJISJI0B HA MUD,
BO3MOKHOCTb UX U3MEHECHHUS;

. YUYHUTBHCS UCIOJIB30BaTh CBOM B3IJISIABI HA MUP JJIs1 OOBSICHEHHS Pa3IMUHbIX CUTYallUH,

pPEUICHNA BOSHHUKAIOIIUX HpO6HeM " U3BJICUCHUS )KU3HCHHBIX YPOKOB;
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OCO3HAaBaTh CBOM HWHTEPECH, HAXOJIWUTh W M3y4aTh B y4eOHUKAX MO Pa3HBIM MpeaMETaMm
Marepual, MUMEIOIIUN OTHOIIEHHWE K CBOMM HHTepecaM. Mcmosib30BaTh CBOM HMHTEPECHI IS
BbIOOpA MHIUMBUAYAIbHON 00pa30oBaTelibHON TPAeKTOPHH, MOTEHIIMATLHON Oyayiiel npodeccuu u
COOTBETCTBYIOLIETO MPOPUIHLHOTO 00pa30BaHMUS;

NpUOOpPETaTh OMBIT yUYacTUA B AejaX, IPUHOCIIINX MMOJIb3Y JIIOISM;

OIICHUBATh JKMU3HCHHBIC CUTYAILlMH C TOYKH 3pCHHsSI 0€301acHOro 00pa3a KM3HHU U COXPaHEHUS

3/10pOBBSl. YUHMTHCS BBIOMpATh CTHJIb IOBEJICHHMs, NMPUBBIYKK, OOecrmeduBarolue Oe3omacHblii o0pa3
AKHU3HU U COXpPaHEHUE CBOEIO 37J0POBbs, a TAKKE OJIU3KUX JIIOJIEH U OKPYKAIOIINX;

5.

OLICHUBATh JKOJIOTMYECKUU PUCK B3aMMOOTHOILICHUM 4YeJIOBEKa U Npuponasl. Popmu- poBaTh

9KOJIOTHUYECKOE MBILIUIEHUE: YMEHHUE OLIEHUBATh CBOIO J€ATEIbHOCTh U MOCTYIIKU APYTUX JIOJEH ¢ TOYKH
3pEHHMS COXPAHEHUs OKPYKAIOIIEH Cpebl.

MeTaHpeIlMeTHble pe3yJdbTaThbl

MeranpenMeTHBIMU pe3ylbTaTaMu U3ydeHus npeamera «dusukay spusercsa popmupoBanue Y Y /1.

PerynstuBubie YY /I

CamocTosTeIbHO 00HAPYXUBATh U (HOPMYIUPOBATH NPOOIEMY B KIACCHOW U UHIAUBUAY -
aIbHOM y4yeOHOU esaTeIbHOCTH.

BriaBuraTte Bepcuu penieHust 1poOjeMbl, 0CO3HaBaTh KOHEUHBIN pe3yJbTaT, BIO UpaTh U3
IPEII0KEHHBIX CPEICTB U UCKATh CAMOCTOATENIBHO CPEACTBA JOCTUK EHUS LIEIIH.

CocTaBnsaTh (MHAMBUAYAJIBHO WIH B IPYyIIE) IUIaH pPeLIeHUs MpoOIeMBbl.

Paboras no npeanoxkeHHOMY U (MJIM) CAMOCTOSATENbHO COCTABIIEHHOMY ILIaHy, UCIIOJIb30-
BaTh Hapsy C OCHOBHBIMH CPEJACTBAMH U JIONOJHUTENIbHBIE: CIIPABOYHYIO JINTEPATYPY,
¢usnyeckue npudopsl, KOMIBIOTEP.

[TnannpoBaTh CBOIO MHAMBUYaIbHYIO 00pPa30BATENbHYIO TPAEKTOPUIO.

Paborarh 1o camMOCTOSITEIbHO COCTABICHHOMY IUIaHy, CBEPSISICh C HUM M LEIbIO JIESITEIbHOCTH,
UCIIPaBIISIs OIIMOKH, UCIIOIB3Ys CAMOCTOSTEIBHO TOJJOOpaHHbIE CPEICTBA.

CamocCTOsITeTbHO OCO3HABaTh IMPUUYMHBI CBOEro yclexa WM Heyclexa M HaXOJUTh CIOCOOBI
BBIXO/1a U3 CUTYyalluu Heyclexa.

YMeTh OIeHMBaTh CTENEHb YCIEIIHOCTH CBOEH WHIMBUIYaJbHON 00pa3oBaTeIbHOU JIesi-
TEJIBbHOCTH.

JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KadyeCcTBAM M 4YepTaM XapakTepa («KakoB s»), ONPEAeINsTh
HaIpaBJIEHUs CBOETO PAa3BUTHS (KKAKUM s XOUY CTaTh», «UTO MHE ISl TOTO HAJ0 CAENaThy).

ITo3naBartesibHbIe YY ]|

AHanu3upoBaTh, CPABHUBATH, KIACCU(PULUPOBATH U 00001IaTh U3YUCHHBIE MOHITHS.
CTpouThb TOTHYHOE pacCykAEHHE, BKIIOYAIOIIEE YCTAaHOBIECHUE NPUUNHHO-CIIEICTBEHHBIX
CBsI3EH.

[IpencraBnsaTe HHGOPMALMIO B BUAE KOHCIEKTOB, TaOIHI, CXeM, rpad) MKOB.
[IpeoOpa3oBbiBaTh HHGOPMAIINIO U3 OJHOTO BUJIA B IPYTOM M BRIOUPATh YIOOHYIO 1151 ce0s
dbopmy duKcauuu U MpeAcTaBIeHUs HHPOPMALIUH.

Hcnonb30BaTh pa3auyHble BUABI YTEHHS (M3ydaroliee, IpOCMOTPOBOE, 03HAKOMUTENbHOE,
MOMCKOBOE), TPUEMBI CIyIIAHUS.

Camomy co3aBaTh UCTOUYHMKU HH(GOPMALUK Pa3HOIO THUIA U JUJI pa3HbIX ayJUTOPHU I,
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co0ro1aTh NpaBuiia HHPOPMALMOHHON 6€301aCHOCTH.
e  VYMeTh UCIO0JIb30BaTh KOMIIBIOTEPHbIE 1 KOMMYHHUKAIIMOHHbIE TEXHOJIOIMU KAK HHCTPYMEHT IS
JIOCTH)KEHHS CBOUX IIEJIEH.
e  YMeTh BbIOMpATh a/IEKBaTHBIE 3a/1a4€ IPOrpaMMHO-aIapaTHble CPEACTBA U CEPBUCHI.
IIpenmernsbie YY1

[Tpn oOyueHun ¢Qu3uke AEATEIHHOCTH, CBA3aHHAS C MPOBEACHHEM (U3UYECKOTO IKC-TIEPUMEHTA,
OKa3bIBaeTCsl KOMIUIEKCHOW. OHa BKIIOYaeT B ce0s psijg 3TaloB: IUIAHUPOBAHHE, MOJECIMPOBAHHE,
BBIIBIDKEHUE THIIOTE3, HaONOIEeHHe, MMoa00op HpuOOpPOB W MOCTPOCHHE YCTAHOBOK, H3MEPEHHE,
npejacTaBieHue M 0000meHHe pe3ynbTaToB. JlIsi OCBOSHHS YKa3aHHBIX JTaloB IPUMEHSIETCS
9KCIIEPUMEHTAIBHBIH METOA U3y4eHUsl (PU3MUECKHX SBJIC- HUI U MPOILIECCOB.

[Tpn moaroroBke ywammxcst 11 kmacca k cmade EI'D mo ¢usuke cienyer chopMupoBaTh y HHUX
yMEHHE pelaTh HKCIEepUMEHTalbHbIE 3aJadd. B mpouecce MX BBINOJHEHHUS MOXHO IOBTOPHUTH
3HAUYMUTENbHBIN 00BEM NMPOHAEHHOTO yueOHOTO MaTepuala.

HpHMep OKCIICPUMCHTAJIbHOI'O 3aaHUA

3akpenuTe kEnNo0 B MITATUBE U YCTAHOBUTE HAKIJIOH »k€1100a TakuM 00pa3oM, 4TOObI MIapUK MPOXOAMII
BCIO JUTHHY kE&nooa.

Hcnonb3yst UMEIONIME 3HAHUS, ONPEACIIUTE: a) YCKOPEHHUE Iapuka; 0) CKOPOCTh IIapu- Ka B KOHIIE
sxkénoda.

YkaxuTe, Kak U3MEHSIOTCS cleayiomue (u3ndyeckrue BEIUYUHBI NMPU JIBHKEHUU HIapUKa BBEPX IO
#&En00y: a) CKOpOCTh; 0) YyCKOpEeHHE; B) IMOTEHIHUAJIbHAs 3HEPIUsi; I') HUMIIYJbC; 1) KHUHETHYEecKas
SHEprus; €) MOoJHas MeXaHWYecKas HHEpPrus B pealbHbIX YCIOBUIX (C y4€TOM TpEHMSs); K) IMOJHas
MeXaHUUYeCKasi SHEPTHS B UJCAIBHBIX YCIOBUAX (0€3 yuéTa TpeHus ).

Pemenune skcnepuMeHTaNbHBIX 3a/1a4 (GOPMHUPYET y YUALTUXCS CIENYIONNE YMEHUS:

NpoOBOAUTH Ha6J'IIO)IeHI/I$I U OIMUCBhIBATDH HUX,
3aJaBaThb BOIIPOCHI U HAXOAUTb OTBCTHI HA HUX OIBITHBIM HYTéM, T. €. INTaHUPOBATb BBLIITOJIHCHUEC
HpOCTCﬁMHX OIIBITOB,

L4 MMPpOBOAUTDH MPAMBIC UBMCEPCHUS IIPU TOMOIIN HauOoJiee 4acTo HCITOJIB3YEMBIX HpI/I60pOB;

IPEACTABIATH PE3YJIbTaThl HU3MEPEHUI B BUJIE€ TaOIHII;
JleJaTh BBIBOJBI HA OCHOBE HAOJII0/ICHUI;
. HaXOJUTh NPOCTEHIINE 3aKOHOMEPHOCTH B IPOTEKAHUU SIBJICHUN U OCO3HAHHO MCIIOJIb30BaTh
UX B MOBCEJHEBHOH KU3HU, COOII0as pa3yMHbIe IpaBUia TEXHUKH O€30M1aCHOCTH U
IIPOTHO3UPYS MOCIEACTBUS HENPABUIIBHBIX JECHCTBUM.

Broimonnenne n1abopaTopHBIX paboOT (QU3MUECKOro MpakTUKyMa JIODKHO OBITh  CBSI3aHO C
OpraHu3alnuel CaMOCTOSITEIbHOM M TBOPYECKOW JEATENBHOCTH Yydamuxcs. BoO3MOXHBIA BapuaHT
UHJUBUIyaIn3aluu paboThl — 3TO M0A00p HECTAaHAAPTHHIX 3aJJaHUN TBOPUYECKOTO XapaKTepa, HalpuMep
OCTaHOBKA HOBOH JabopaTopHOi paboTel. OpUTHHAIBHOCTH Ta- KOT'O 33/IaHMs 3aKJII0YaeTcs B TOM, YTO
y4Yalluiics MepBbIM COBEpIIAET ONpeeaEHHbIe NeMCTBUS MO BBIMOJHEHUIO JJabopaTopHbld paboTel. [Ipu
3TOM pe3yJbTaT €ro HKCIEPUMEH- TaJIbHOW [EATEIbHOCTH IE€PBOHAYAIBHO HEHU3BECTEH HU €MY, HU
YUUTEIIIO.

DaKkTUYECKH 34eCh MMpOBEPACTCA HC CTOJIBKO 3HAHHUC KaKoro-inoo (1)I/ISI/I‘-ICCKOI‘O 3aK0- Ha, SABJICHHUIA
UM 1mponecca, CKOJBKO CIIOCcOOHOCTh ydqamerocsa K IIOCTaAaHOBKE MW BBINNOJHE- HHUIO (bPISI/I‘IeCKOFO
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skcnepuMenTa. [IpoBeas cepuio HEOOXOAUMBIX U3MEPEHUI U BHIYMCICHUN, OH OLIEHUBAET MOTPEIIHOCTH
U3MEPEHUN U, €CIH OHU HEJOMYCTUMO BEIUKH, HAXOJUT OCHOBHBIE MCTOYHHKH OIMMOOK U MPoOyeT mx
YCTPaHUTb.

I[pyFI/IM ydqamuMceda KiacCa MOKHO IMPCHJIOXKHTh HMHAWBUAYAJIBHBIC 3adaHUA HCCICAOBATCIBCKOIO
XapakKTepa, B XOJE BBINOJHEHHS KOTOPBIX OHHM IOJy4aT BO3MOXXHOCTh OTKPBITH HOBBIC, HECH3BECTHBIC
3aKOHOMEPHOCTH WJIM JaXke co3iarh n3o0pereHue. CaMOCTOSTEIBPHOE OTKPBITHE M3BECTHOTO B (U3HKE
3aKOHA WU «HM300peTeHHe» crocoda u3MepeHus (U3U- YECKOW BEJIMYHHBI SIBISIETCS OOBEKTHBHBIM
JI0Ka3aTeIbCTBOM CIIOCOOHOCTH Y4YalllMXCS K Ca- MOCTOSATEILHOMY TBOpYECTBY. B pesymbraTe Takoi
ACATCIIBHOCTH Y HUX (bOpMI/IpyeTCSI YBC- PCHHOCTDb B CBOUX HMHTCIIJICKTYAJIbHBIX CHOCO6HOCTSIX.

B mponecce skcrepuMeHTaIbHOTO HCCIEAOBAaHUS (PU3HMUYECKUX ABJICHUU (IpolleccoB) U 000O0IEeHUS
MOJYYEHHBIX PE3YJIbTAaTOB yUYallHECs JOJDKHBI HAYUYUTHCSA:

o yCTaHaBIUBATh (YHKLMOHAJIbHYIO CBA3b U B3aHMO3aBUCUMOCTD SIBJICHUH (IIPOLIECCOB);

. MOJEIUPOBATh SIBIEHUS (IIPOLIECCHI);

o BBIIBUTaTh TMIIOTE3bl, SKCIIEPUMEHTAIbHO IPOBEPATh UX U UHTEPIPETUPOBATH MOTYyYEHHbIE
pe3yabTaThl;

o u3y4aTh (PU3MYECKUE 3aKOHbBI U TEOPUHU, YCTAaHABIMBATH T'PAHULIBI UX IPUMEHUMOCTH.

Kommynukatusubie YV ]|

OTtcTauBas CBOIO TOUKY 3p€HUs, IPUBOJUTH APTYMEHTHI U OATBEPKIAATh UX (aKTaMHu.
YMeTb B IMUCKYCCUU BBIJBUTATh KOHTPAPTYMEHTHI, Iepedpa3upoBaTh CBOIO MBICIH (Blajae-
HUE MEXaHU3MOM 3KBHUBAJIIEHTHBIX 3aMEH).

o YuuThCcs KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHMIO, YMETh IPU3HABaTh OLINO0YHOCTh CBOETO
MHEHHUS U €r0 KOPPEKTUPOBATD.

. Paznuuath B MMCbMEHHOW M YCTHOM peun MHEHHE (TOUKY 3peHus), 10Ka3aTelIbCTBA (apry-
MEHTHI, (PaKThI), TUTIOTE3bI, AKCUOMBI, TEOPHUU.

. YMeTh B3IISSHYTh Ha CUTYalMIO0 C MHOW NO3ULUM U JOTOBAPUBATHCS C JIOJAbMHU, IPUIEPIKH -

BAaOMIUXCA UHBIX TOYCK 3PCHUA.
HpenMeTm)le peE3yJbTaThbl

BrinyckHMK HayduTcs:

o JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (PU3UKH B (HPOPMUPOBAHUHN COBPEMEHHOM
Hay4YHOH KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUM, B IPAKTUY €CKOM
JeATEIbHOCTH JI0JIEH;

o JEMOHCTPUPOBATh HAa MPUMEPAX B3aUMOCBA3b MEXIY (PU3UKOHN M APYTUMH €CTECTBEHHBIMU
HayKaMu;

® YCTAaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAaY4YHBIX SIBJIEHUM M TNPUMEHAThH OCHOBHBIE
duznuecKkue MoeNU ISl UX ONMUCAHUS U OOBSICHEHHUS;

®  HUCHOJIb30BaTh HMHGPOPMALMIO (U3UYECKOTO COJEpKAHUS MpPU pEHIeHUH Y4eOHBIX, MpPaKTH-
YECKUX, MPOEKTHBIX M MCCIEAOBATENbCKUX 3aJad, MHTErpupys HMHGOPMALMIO0 U3 Pa3IUIHBIX
HMCTOYHUKOB U KPUTUYECKU €€ OLIEHUBAas;

® pa3IMyaTh WU YMEThb MHCIOJIb30BaTh B Yy4eOHO-MCCIENOBATENHCKOW JAEATENBHOCTH METO]IbI
Hay4YHOTO MO3HaHus (HaOI0/IeHne, ONMCaHNe, U3MEpPEHN e, SKCIIEPUMEHT, BbIJBUKEHUE TUITOTE3HI,
MOJIeTUpOBaHuE U Jp.) U GOopMbl HayyHOTO MO3HAaHUA ((PaKThl, 32aKOHBI, TEOPUH), TEMOHCTPHUPYS
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Ha MpUMEpax UX Pojb U MECTO B HAYYHOM IMO3HAHUH;
®  TIPOBOJUTH IPSIMBbIC U KOCBEHHbIE H3MEHCHHs (PU3NUYECKUX BEIUYHMH, BHIOUpAs U3MEPH - TEIbHBIC
npUOOPBI C Y4ETOM HEOOXOUMOI TOUHOCTH U3MEPCHHI, TUTAHUPOBATh XOJ] U3MEPEHHUM, TTOJy4aTh
3HAYCHHE HM3MEpSCMON BEIMYHMHBI M OICHHBATH OTHOCUTEIBHYIO IMOTPEIIHOCTh IO 3aJaHHBIM
dbopmynam;

® TPOBOJIUTH WCCICIOBAHUS 3aBUCUMOCTEH MeEXIy GU3UYCCKUMU BEIMYMHAMH: IPOBOJIHTH
U3MEPEHHS M ONpPEeNsiTh HA OCHOBE MCCIICIOBAaHUS 3HAYCHUE NapaMeTPOB, XapaKTepH - 3YIOIIUX
JAHHYIO 3aBUCUMOCTh MEXK/y BETMYMHAMH, U JICJIATh BHIBOJ] C YUETOM IOTPEIIHOCTH U3MEPCHUH;

®  WCHOJIB30BaTh JUIsi ONUCAHUS XapakTepa MNpPOTEKaHUs (U3UYECKUX TPONECCOB (U3UUCCKHE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aMOCBSI3b MEXKIY HUMH,

®  WCHOJIB30BaTh JUIsi ONHUCAHUS XapakTepa MpPOTeKaHUs (U3UYSCKHX TPOLEccOB (HHU3UUYECKHE
3aKOHBI C YYETOM IPaHUI] UX TPUMEHUMOCTH;

e pemaTh KayeCTBEHHbIC 3aqadyd (B TOM YHCIEC M MEXKIPEAMETHOTO XapaKTepa): HCIOJIb3Ys
MoOAeH, (HU3UYECKHE BEIMYUHBI W 3aKOHBI, BBICTPAMBATH JIOTHYECKH BEPHYIO ICMOYKY
00BsicHEHHS (0Ka3aTeNbCTBA) MPEJIOKEHHOTO B 3a/1a4e Mpoliecca (SIBJICHUS );

e pemaTh pacy€THBIC 3aJ]a4H C IBHO 3aJaHHON (HU3NYECKON MOJENBbIO: Ha OCHOBE aHAJIN3a YCIOBHS
3alayd  BBIIEIATH (U3UYECKYIO MOJIeNb, HAXOAWTh (U3UUYECKHE BEJIMYMHBI M 3aKOHBI,
HEOOXOJMMBIC M JIOCTATOYHbBIC JUIS €€ PElICHUS, IPOBOJAUTHh PACUEThl M MPOBEPATHh MOJYYCHHBIN
pe3ynbTarT;

®  VYNTBHIBATH T'PAHUIBI MPUMEHCHHS H3YYCHHBIX (PU3MYCCKHX MOJCICH MNpU pPEIICHUU (PU3H-
YECKUX U MEKIIPEIMETHBIX 3a]a4;

®  WCMOJBb30BaTh MH(OpPMANHMIO W TPUMEHATH 3HAHUS O NPUHIUIIAX Pa0OTBI MU OCHOBHBIX Xa-
PaKTEPUCTHKAX M3YYCHHBIX MAIIWH, TPUOOPOB U APYTUX TEXHHUYECCKUX YCTPOMCTB JJISI PEIICHUS
NPaKTUYECKHUX, YICOHO-HUCCIE0BATEILCKUX U MMPOCKTHBIX 3a7a4;

® HCMONB30BaTh 3HAHUSA O (GU3MYECKUX OOBEKTaxX W MpoIleccax B IMOBCEAHEBHOM JKM3HU IS
obecnieueHusi 6€30MaCHOCTH MPH OOpaIIeHUU ¢ MPUOOpPAMHU U TEXHUYECKUMH YCTPOHUCTBAMH, JJIS
COXpaHEHUS 3I0POBbSI U COOJIOJICHUS HOPM JKOJOTHUYECKOTO MOBEICHHS B OKpYKAIoIIel cpeje,
ISl IPUHSTHUS PELISHUH B MOBCEAHEBHOM KU3HH.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCSI:

® [IOHMMaTh U OOBACHATH ILEJIOCTHOCTh (U3UUECKON TEOpUH, pa3iuyaTh TrpaHULBl €€ MpH-
MEHUMOCTHU U MECTO B ALY IPYTrUX (PU3NUECKUX TEOPHIi;

e BJIaAeTh NpUEMAMU IOCTPOEHUSI TEOPETUUYECKHX JI0KAa3aTeIbCTB MPOTEKAHHUS (U3UUECKUX
SBJICHUHN U IIPOLECCOB HA OCHOBE NOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB U JOKa3a- TEIbCTB;

®  XapakTepU30BaTh CHUCTEMHYKO CBS3b MEXJY OCHOBOIIOJAralOUMMH HAy4YHBIMH IOHATHSAMMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, M0JI€), IBUKEHUE, CUIIa, SHEPTHUS;
BBIJIBUTaTh T'UIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIAraloUX 3aKOHOB;
CaMOCTOSITENIHHO MJIAHUPOBATh U MPOBOJAUTH PU3MUECKUE IKCIIEPUMEHTHI;

®  XapakTepHu30oBaTh TJ00ANIbHbIE MPOOJEMBI, CTOSIIME TMEpes] YeI0BEYECTBOM: JHEPreTHYeCcKue,
CBIpbEBBIE, IKOJIOTUYECKUE, — U POJIb (PU3UKHU B PEIICHUH ITHX MPOOIeM;

e pemiaTh MPAaKTUKO-OPUEHTHUPOBAHHbIE KadeCTBEHHblE M pacu€THble (u3nueckue 3agadu ¢
BbIOOpOM (pHU3MUYECKOW MOJENH, HCHOJb3ysl HECKOJbKO (PU3MUECKHX 3aKOHOB HIU (GOpPMYII,
CBSI3BIBAIOLIMX M3BECTHBIE PU3NUYECKUE BEIMUNHBI, B KOHTEKCTE MEXIPEIMETHBIX CBS3EH;

. 00BSICHATH NPUHLMIIBI pa0OTHI U XapaKTEePUCTUKHU U3YyUYEHHBIX MAIIUH, IPUOOPOB U TEXHHU -
YECKUX YCTPOMUCTB;
. OOBSACHATH yCIIOBUS MPUMEHEHUS (PU3UUECKUX MOJIENeH MpU perieHuu GU3nIecKux 3aaad,
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HaXOIUTh aJIEKBAaTHYIO MIPEAJIOKEHHON 3a1aue (U3NUECKyI0 MOJIENb, pa3peniaTb NpoodIemMy Kak
Ha OCHOBE UMEIOIIMXCS 3HAHUW, TaK U MPU MOMOILH METO/I0B OLIEHKH.
MexaHn4ecKue sIBJIEHUA

— pacrno3HaBaTb MeXaHUYECKHe SBJeHHUS M OOBSICHATb HAa OCHOBE MMENIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCJOBUSI IMPOTEKAHHS ITUX SBJEHUN: paBHOMEPHOe U HEpPaBHOMEPHOE [BUXKEHUE,
paBHOMEpHOe U PaBHOYCKOPEHHOe MNPSMOJIMHEHHOe [BWXXE€HHE, OTHOCUTEJbHOCTb MeXaHHU4YeCKOTo
JIBUKEHUs, CBOOOJHOe TaJieHHe TeJs, paBHOMEpPHOe [BH)KEHHE [0 OKPYXXHOCTH, HWHeEpIHs,
B3aUMO/IEMCTBYE TeJl, peaKTHBHOE IBI)KEeHUe, Nlepejiaya JaBJeHUsl TBePAbIMU TeJaMH, KUJKOCTAMU U
rasaMy, aTMochepHoe JaBjeHUe, [IJlaBaHUe TeJ, paBHOBeCHe TBEPJbIX TeJs, UMEeIUIUX 3aKpellJIeHHYIO
0Cb BpallleHus1, KoJlebaTesIbHOe JIBU>KeHH e, Pe30HAHC, BOJTHOBOE JIBIXKeHUe (3BYK);

— ONMCbIBATh U3y4YEHHbIE CBOMCTBA TeJ U MEXaHUYECKUE SIBJIEHUS, UCNI0JIb3ys pU3nYecKUe BeJTUYHUHbI:
NyTh, IepeMeleHue, CKOPOCTb, YCKOPEHHUE, Tepuo/, obpallleHHs], Macca TeJla, IJIOTHOCTb BelecTBa, CUJia
(cuna TsKECTH, cuJla YIpyrocTH, CWJa TPeHUs), AaBJeHue, UMIYJbC Tesa, KUHeTUYecKasi 3Heprus,
NOTeHIMa/IbHAsA 3HEPrus, MexaHuveckasg paboTa, MexaHuueckas MouHocTb, KII/l nmpu coBepuieHUU
paboThl C MCNOJb30BAaHHMEM IPOCTOr0 MeXaHM3Ma, CUJA TpeHHs, aMIUIMTYJAa, Mepuoj], U 4acToTa
KoJiebaHUH, AJIMHA BOJIHbI U CKOPOCTb €€ pacHpoCTpPaHeHHs; NPU OMMCAHUM MPABUJbHO TPAKTOBATh
GU3UYECKHUN CMBIC UCMIOJb3YEMbIX BeJUYHH, UX 00O3HAUYEHUs] W eUHUIbl M3MEepeHUs, HAXOJUTh
dbopMyJibl, CBsI3bIBAIOLIME JAaHHYI0 (QU3UYECKYH BeJUYUHY C JAPYTUMU BeJUYMHAMHU, BbIYUCAATH
3HaYeHHe PU3UYECKOUN BEJTUYUHBI;

— QaHaJIM3UPOBATb CBOMCTBA TeJl, MEXaHUYECKHE SIBJEHUS U IIPOLECChI, UCMO0JIb3ysd PU3UUECKUE 3aKOHBDI:
3aKOH COXpPaHEHUSsI IHEPTHUH, 3aKOH BCEMHUPHOT'0 TATOTEHHS, IPUHLUI CYNePHO3ULIMU CUJI (HAaX0XKAeHHUE
paBHOZeMcTBYo1LEel cuibl), I, 11 v [1l 3akoHbl Hpl0TOHA, 3aKOH cOXpaHeHHUs] UMNYJbCa, 3aK0oH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmeJa; NpPU ITOM pas3jvdyaTb CJAOBECHYH) (OPMYJUPOBKY 3aKOHA U €ro
MaTeMaTU4YeCKOe BbIpaXKEeHUE;

— Ppa3jru4aTb OCHOBHbI€ IIPHU3HAKHU H3YYE€HHBIX Cl)I/ISI/I‘-IeCKI/IX MO,E[EJIGFI! MaTepHaJibHad TO4YKa,
HHepLHaJbHad CUCTEMaA OTCYETA;

— pemiaTh 3a/la4M, UCNOJb3ysd PpU3UYEeCKUe 3aKOHbI (3aKOH COXpaHEHHUs] IHEPTUU, 3aKOH BCEMUPHOTO
TAroTeHusd, npuHuUn cyneprnosunuu cui, I, I u Il 3akoHbl HpioTOHA, 3aKOH COXpaHEHUA HUMITYJIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmeza) u GopMyJibl, CBA3bIBalOLUe (U3NUYECKHE BEJTUYMHBI
(myTb, CKOpOCTb, YCKOpeHHe, Macca TeJsa, IJOTHOCTb BellleCTBa, CWUJIA, JaBJeHUEe, HMIYJbC TeJa,
KWHEeTHYeCKasl SHeprus, NOoTeHliMa/libHasi dHEPrusi, MexaHUu4yeckass paboTa, MexaHU4YeCKas MOIIHOCTb,
KII/l npocToro MmexaHu3Mma, Cuja TPEHUsS CKOJIbXXeHHUS, KO3APPUIIMEHT TPEeHUSs], aMIIMTyAa, EPUOA U
yacToTa KoJiebaHUM, JJIMHA BOJIHbI U CKOPOCTb €e PaclpoCTpPaHEHMs): HAa OCHOBEe aHaJiku3a yCJI0BUS
3a/ayd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIAENATb (U3NYECKHe BeJWYUHbI, 3aKOHbI U (OPMYJIbI,
HeoOX0UMble JIJisl ee pellleHUs], IPOBOJUTb PAcuyeThl U OL[EHUBATh PeaJTbHOCTD MOJYYEeHHOTO 3HAYEeHUS
bu3nuecKor BeJIUUUHBI.

TenioBbIe AB/IeHUA

— PaClio3HaBaThb TeIJIOBbIE ABJIEHUA U 00BACHAThL Ha 6ase HMMEIINXCA 3HaHUW OCHOBHbIE CBOMCTBAa
HWJIM YCJIOBHUA TNIPOTEKAHHUA I3THX SIBJIEHUH: AI/I(I)(I)YSI/IH, W3MeHeHHe o06beMa Tell INpHU HArpeBaHHH
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(oxnaxaeHuu), 6oJiblllasgd CKUMAeMOCTb ra3oB, Majas CKUMAaeMOCTb HUJAKOCTeH U TBEPJbIX TeJ;
TEIJIOBOe paBHOBEeCHE, UCIIapeHHe, KOHJIeHcallMs, MJIaBJeHue, KPUCTAJIM3alius, KUIIEHUE, BJaXKHOCTD
BO3/lyXa, pa3JIMYHble CHOCOObl Temonepenayd (TEMJONPOBOAHOCTb, KOHBEKIUS, H3JyYeHUE),
arperaTHble COCTOSIHMSI BeIlleCTBa, MOTJIOIIeHHEe 3HEPTUM MPU UCHAPEHUH KUJKOCTH U BbIJIeJIEHHE €€
NpU KOH/IeHCAllMH Mapa, 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJIEHUS;

— OIMCbIBAaTh M3y4YeHHblEe CBOMCTBA TeJ U TEIJIOBbIE SIBJIEHUS, UCNOJIb3ysd QU3UYECKHE BeJUYUHBIL:
KOJIMYECTBO TEIJIOThl, BHYTPEHHsISI 3HEPrus, TeMIepaTypa, V/eJbHas TeNJOEeMKOCTb BellecTBa,
yAeJbHas TEIJIOTa IJIABJEHUs, yZAeJbHas TeNJoTa Mapoob6pa3oBaHus, yAejbHas TEINJIOTa CropaHUs
TOIJIMBA, KO3POUIMEHT MOJIE3HOTO JAeWCTBUS TENJIOBOrO0 JBUraTesis; NMPU OMNUCAHUM MPABUJIbHO
TPAaKTOBaThb PpU3UYECKUN CMbBICJ HCHOJIb3yeMbIX BEJUYUH, UX 0003HAYEHHUS U eJUHHIbl U3MepeHHs,
HaxoAUTb GOpMYJibl, CBSI3bIBAIOLIME JAaHHYI0 (U3UYECKYI0 BeJHWYUHY C JAPYTUMUA BeJUYUHAMH,
BBIUUC/SATH 3HaUeHUe GU3UIECKON BeJIMYHHbI;

— dHaJIM3UPOBATHb CBOMCTBA TeJI, TEIJIOBbIE ABJIEHHUA W MPOLECChI, UCIIOJIb3yd OCHOBHBI€ ITOJIOXKEHHA
dATOMHO-MOJIEKYJIAPHOI'O Y4€HHA O CTPOEHHUH BEIECTBA U 3aKOH COXPAaHEHHUA SHEPIHUH,;

— Ppa3jiM4aTb OCHOBHbI€ IIPU3HAKHW HM3YYE€HHDbIX Cl)I/IBI/I‘IECKI/IX MO,U,eJleI‘/JI CTPOEHHUA ra3os, )KPI,[LKOCTBﬁ H
TBEPADLIX TEJI,

— MNPHUBOAUTDL IPUMEPHI IPAKTUYECKOT'O UCII0JIb30BAHHUA Cl)I/IBI/I‘{ECKI/IX 3HAHUM O TEMJIOBbIX ABJIEHUAX;

— pewaTh 33/layd, MCMHOJIb3ysl 3aKOH COXPAaHEHHs 3HEPruU B TEIJIOBBIX Mpoleccax U (GopMyJibl,
cBs3bIBawIMe GU3NYeCKHe BEJUYUHBI (KOJIMYECTBO TEIJIOThI, TEMIEPATYPA, YAeabHas TeNJI0EMKOCTh
BEIL[eCTBa, yJeJibHas TEIJIOTa IJIABJEHUS, yeJbHas TelJoTa Napoobpa3oBaHUs, yAeJbHas TemaoTa
CTOpaHUS TOIIMBA, KO3QPHUIIMEHT MOJIE3HOTO JeMCTBUs TEIJIOBOrO ABUraTeJsisl): HA OCHOBEe aHa/n3a
YCJIOBHUS 33Jla4M 3alIMChIBAaTh KPaTKOE YCJIOBUE, BbIJIe/IATh PU3UUECKUE BEJTUUUHBI, 3aKOHBI U POPMYJIbI,
Heo6X0IMMble /ISl ee pellleHHs], TPOBOJAUTD pacyeThl U OlleHUBAThb PeaJIbHOCTD MOJyYeHHOTO 3HAYEHUS
dU3MYeCcKor BeJTMYHHBI.

BHEKTpPI‘leCKPIe M MAarHuTHbIE ABJICHUA

— pacno3HaBaThb 3JIEKTPOMArHUTHbIE SIBJE€HUS U 00'bSICHATh HA OCHOBE UMEIIIMXCSA 3HAHUN OCHOBHbIE
CBOMCTBA WJIA YCJOBUSl NMPOTEKAHUS I3TUX SIBJEHUM: 3JIeKTpU3alys TeJ, B3aUMOJEWCTBUE 3aps/0B,
3JIEKTPUYECKUN TOK U ero JeMcTBHUS (TeIJIOBOe, XMMHUYECKOE, MarHUTHOE), B3aUMO/IeICTBUE MAarHUTOB,
3JIeKTPOMarHUTHash UHAYKLUS, JeVCTBHE MAarHUTHOTO M0JIS HA IPOBOJHUK C TOKOM U Ha JIBXKYLYIOCS
3apsHKEHHYI0 YacTUly, JleMCTBUe 3JIEKTPUUYECKOTO MO0JISl Ha 3apsKeHHYI0 4acTHUIly, 3/IeKTPOMarHuTHbIE
BOJIHBI, IPSIMOJIMHENHOE PacpoCTPaHEHHUE CBETA, OTPAKEHUE U NPeJIOMJIEHHE CBETA, IMCIIEPCUS CBETA.

— COCTaBJIAATh CXeMbl 3JIEKTPUYECKHUX IleNel C Mocje/loBaTe/JbHbIM W MapaJljieJIbHbIM COeJIMHEHUEM
3JIeMEHTOB, pa3JjiMyasi yCJIOBHble 0003HAYeHHs] 3JIEMEHTOB 3JIEKTPUYECKUX Iiened (MCTOYHUK TOKa,
KJII0Y, PE3UCTOP, PEOCTaT, JIAMII04YKa, aMIIEpMETP, BOJIbTMETD).

— HCNOJIb30BaTh ONTHYECKHE CXeMbl /Jii TOCTPOEeHHs U300paKeHUHW B IJIOCKOM 3epKajie |
cobuparolel JUH3e.
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— OIIMCbIBAaTh H3y4YeHHble CBOWCTBA TeJ U 3JIeKTPOMarHWTHble SIBJE€HUs, UCHOJIb3ysd (QU3UYecKue
BEJIMYMHBL: 3JIGKTPUYECKUM 3apsj, CWUJa TOKa, 3JIEKTpUYeCKOoe HalpshKeHHWe, 3JIeKTpHUYecKoe
CONPOTUBJIEHUE, y/leJIbHOE CONPOTHUBJIEHHE BellecTBa, paboTa 3/1eKTPUIECKOT0 10JIf, MOIHOCTb TOKa,
$OKyCHOe paccTOssHUE U ONTHYeCKas CHJa JIMH3bI, CKOPOCTb 3J1IeKTPOMarHUTHBIX BOJIH, [JIMHA BOJIHBI U
4acToTa CBeTa; NPU ONMCAHUM BEPHO TPAKTOBAaTbh PU3UYECKHUU CMBICJA UCHOJb3yeMbIX BEJWYHH, UX
0003HaYeHUs] W €eJAUHULbl HU3MepeHUs; HaXOoAUTb (OpPMyJbl, CBA3bIBAaMOLIMe [JAAaHHYH (U3HUYECKYIO
BEeJIMYMHY C [PYyTUMH BeJIMYMHAMHU.

— aHAJIM3UPOBATh CBOWCTBA TeJI, 3JIEKTPOMAarHUTHbIE SIBJEHUS U MPOIECChI, UCNOJb3ysl GU3NIECKHE
3aKOHbI: 3aKOH COXpPaHEHMsl 3JIEKTPUYECKOro 3apsi/ia, 3akoH OMa /i ydacTKa Liend, 3aKoH JKoysisi-
JleH1|a, 3aKOH NPSIMOJIMHEHHOTI'O PAcCpPOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPeIOMJIEHUS
CBeTa; IPU 3TOM pas/iMyaTh CJI0BECHYI0 GOPMYJIUPOBKY 3aKOHA U €r0 MaTeEMAaTUYECKOE BbIpaXKeHHE.

— MNPUBOJUTH NMPUMEPbI NPAKTUYECKOTO HUCNOJIb30BaHUSA QU3MYECKUX 3HAHUU O 3J1€KTPOMAarHUTHBIX
AIBJIEHUSAX

— pewmaTh 3aJjauM, UCHOJb3ys pu3nveckue 3aKOoHbI (3akoH OMa Jijis ydyacTKa Lienu, 3akoH /Jlxoyuis-
JleH11a, 3aKOH NPSIMOJIMHEMHOI'0 pAcCpPOCTPaHEHUS CBETA, 3aKOH OTPA’KEHH s CBETA, 3aKOH NMpPeJIOMJIeHHUSs
cBeTa) U GOpMyJibl, CBS3bIBaOIMe GU3NUECKHE BeJUYHUHBI (CHUJIa TOKA, 3JIEKTPHUUYECKOE HaAMPSKEHUE,
3JIeKTpUUYECKOe CONPOTHUBJIEHHUE, ye/IbHOe CONPOTHUBJIEHHWE BelleCcTBa, paboTa 3JeKTPUYECKOTO MO,
MOIIIHOCTb TOKa, GOKYCHOE PAacCTOSIHUE U ONTUYECKasl CUJa JIMH3bI, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHbI M 4YacToTa cBeTa, GOpMyJibl pacyeTa 3JEKTPUUYECKOTO  CONPOTUBJIEHUS
NpUIoc/ae0BaTeJIbHOMUIIAPAJJIEIbHOM COeJUHEHUU MPOBOJAHMKOB): Ha OCHOBE aHaJ/M3a YyCJI0BUSA
3a/layd 3alMCbIBaTh KpaTKOe YCJ0BUE, BbIAENATbh (U3UYECKHEe BeJWYUHbI, 3aKOHbl U (GOPMY.JIbI,
HeoOX0UMble JiJis ee pellleHUs], IPOBOJUTh PACUEThI U OLlEHUBATh PeabHOCTb MOJYYEHHOTO 3HAaYEeHUS
bU3nYeCcKor BeJTUYHHBI.

KBaHTOBbIE SIBJICHUSA

— PpacCrio3HaBaTb KBAHTOBbLI€ ABJIEHUA H O00BSCHATL Ha OCHOBE HUMEInXCA 3HAaHUW OCHOBHBIE
CBOMCTBA WU yCJI0BHA MPOTEKAaHUA 3TUX sIBJIeHHUH: eCTeCTBEHHas U HCKYCCTBEHHAA PaJUOAKTUBHOCTD,
a-, B- N y-HU3Jiyd4€HHd, BOSBHUKHOBEHHE JIMHEN4YaToro CIIeKTpPa U3JIy4€eHHUA aTOMa;

— OIMCHIBATh M3yYeHHble KBAaHTOBbIE SIBJIEHUS, UCNOJIb3Ysd GU3UYECKHE BEJUYUHBbI: MAacCOBOE YHUCJIO,
3apsAA0BO€e YHUCJO, NMEPUOJ TOoJypacnajia, sHepruss GOTOHOB; MPH OMMCAHUM MPABUJIbHO TPAKTOBATh
$U3UYECKHUIN CMBIC/ HCIOJIb3YeMbIX BeJUYMH, UX 0603HAUYEHUS] U €JJUHUIbI W3MepeHHs; HAaXOAUTh
dopmysibl, CBsA3bIBAWOLIME JAaHHYI0 (QU3WYECKYI0 BEJWYUHY C JAPYTMMH BeJUWYMHAMH, BBIYUCAATH
3HayeHHe GU3NYEeCKOUN BEJTUYUHBI;

— aHaJM3UpOBaTb KBAHTOBbIE SBJIEHUS, HCNOJIb3ys QU3UYECKHe 3aKOHbl M IOCTYJaThl: 3aKOH
COXpaHeHHUs 3HepPryH, 3aKOH COXpaHeHHUs 3JIEKTPUYECKOro 3aps/ia, 3aKOH COXpaHeHHUs MacCOBOI0 YMCJIa,
3aKOHOMEPHOCTH M3JIydeHHUS M TOIJIOLeHUs CBeTa aTOMOM, IpPH 3TOM pas/vdyaTb CJIOBECHYIO
$OopMyIMPOBKY 3aKOHA U €ro MaTeMaTH4Y€eCKOe BbIpaXKEHUE;

— Ppa3jid4aTb OCHOBHbI€ IPHU3HAKH nnaHeTapHoﬁ MOJA€EJIN aTOMa, HyKJIOHHOﬁ MOAEJIN ATOMHOI'O A4pP4a;
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— MNPUBOJUTDL NIPUMepPb] NPOABJIEHUA B IPUPOJEe U NPAKTUYECKOTO MCII0JIb30BAaHUA PAaJJMOAKTHBHOCTH,
A/lepHBIX U TEPMOAIEPHBIX peaKL UM, ClIeKTPaJIbHOTO0 aHa/IM3a.

JJ/1IeMeHTbI ACTPOHOMHUH

— YKa3bIBATb HA3BAHHA IIJIAHET CosHeyHOM CUCTEMBI; pPa3JIN4aTb OCHOBHbIE NMPU3HAKKW CYTOYHOIO
BpalleHud 3Be3HOro HE6a, ABUXXEHUA .HYHI)I, CO.HHI.[a H IIJIaHET OTHOCHUTEJIbHO 3Be3/,

— IOHHUMATb PaA3JIUINA MEXAY FEJIHOL[GHTpH‘-IGCKOfI 151 FeOL[eHTpI/I‘-IeCKOI‘/Il CUCTEMAMH MHUPaQ,

Bbll'l!CKHI/IK Ha 6a30BOM YPOBHE NMOJYYUT BO3MOXKHOCTb HAYVIHUTBHCA:

— TOHHUMATh U 06bACHATD LeJIOCTHOCTb QU3NYECKON TEeOPUH, pa3iMdaTh IPaHULbI ee IPUMEHUMOCTH U
MeCTO B pAAY APYTUX GU3UYECKUX TEOPUH;

— BJIQZleThb IpUeMaMU IIOCTPOEHUS TeOpPeTUYECKUX J0Ka3aTe IbCTB, a TAaKXKe IPOrHO3UPOBAHHUA
0CO6eHHOCTe!N NpoTeKaHUs GU3NYECKUX SIBJEHUN U POLeCCOB Ha OCHOBE MOJIyYeHHBIX TEOPETUYECKUX
BBIBO/IOB U []J0Ka3aTeJbCTB;

— XapaKTepH30BaTb CUCTEMHYIO CBSI3b MEX/y OCHOBOIOJIAralol[UMHU HayYHbIMH OHATUSIMU:
POCTPAHCTBO, BpeMsl, MaTepHs (BeIIeCTBO, 0Je), ABHMKEHHE, CUJIa, SHEPTHS;

— BbBIJIBUI'daTb 'IIOTE3bl HA OCHOBE 3HAHHWA OCHOBOIIOJIAaTralOIIUX (l)I/IBI/I‘{eCKI/IX BaKOHOMepHOCTEﬁ H
3aKOHOB;

— CaMOCTOATEJIbHO MJIaHUPOBATb KU TPOBOAWUTD Cl)I/IBI/I‘{eCKI/Ie SKCIIEpHUMEHTDI;

— XdpaKTepPHU30BaATb rJIo0aJbHbIE Hp06ﬂeMbI, cTodlmue nepej 4eJ10B€4eCTBOM: JHEepreTu4eckKue,
CbIpbeEBbIE, 3KOJIOTHUYECKHUE, — U POJIb (l)I/IBI/IKI/I B pElIeHHWH 3THUX npo6neM;

— pelaTb IPAKTHUKO-OPHUEHTHUPOBAHHbI€ KAY€CTBEHHbIE€ U paCYE€THLbIE (1)I/IBI/I‘IGCKI/IG 3aa4u C BbI60pOM
(l)nanecxoﬁ MO/J€eJIH, UCITI0JIb3Yd HECKOJIbKO (1)H3H‘I€CKI/IX 3dKOHOB HJIHN q)OpMy.)I, CBA3bIBAOIMUX
H3BECTHBbIE Cl)I/ISI/I‘-IECKI/Ie BEJIMYKWHBbI, B KOHTEKCTE MEeXIIpeaAMETHBIX CBH3€I>1;

— O0OBACHATb NPUHIUIIBI PAbOTHI U XapaKTePUCTUKY U3yYEHHBIX MAllKH, IPUOOPOB ¥ TEXHUYECKUX
YCTPOMCTB;

- 00DBACHATH yCi0BHUA TNPHUMEHEHHUA Cl)I/IBI/I‘{eCKI/IX MO,ZLeJ'Ief/'I IIpHU pelmeHnun ¢)H3I/I‘{GCKI/IX 3a/1a4, HaXO0AUTb
AJ€KBATHYIO HpeﬂﬂO)l(eHHOﬁ 3aja4de (1)H3PI‘-I€CKYIO MoOJe€Jib, pa3pemaTrb HpO6JI€My, KaK Ha OCHOBe€ HMMEIOLIHNXCA
3HaHPII>i, TaK Y 1P IOMOLIHU METOZ0B OLIE€HKH.

MexaHU4YeCKHe SIBJIEHUS
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— MHCNO0JIb30BaTh 3HAHUS 0 MEXaHUYECKUX SIBJIEHUSIX B IIOBCEJHEBHOM )KU3HU /J151 06ecriedyeHust
6e30MacHOCTH NMPU 06pallleHUH C TPpU6OpaMHU U TEXHUYECKUMH YCTPONUCTBAMH, JJIsi COXpaHEHHUS
3710pPOBbsI U COBJIIO/IEHHS] HOPM 3K0JIOTMYECKOT0 NOBEJIEHUS B OKPYKaIILeH cpe/ie; MPUBOJUTH
npUMepbl IPAKTUYECKOT0 UCI0JIb30BaHUS GQU3UYECKUX 3HAHUHM 0 MEXaHUYECKUX SIBJIEHUSX U
dU3MYeCKHX 3aKOHAX; MPUMEPbI UCII0JIb30BaHUsI BO30OHOBJISIEMbIX HCTOUHHUKOB SHEPTUH;
3KOJIOTUYECKHUX MOCJIEICTBUU HCCIeJOBAaHUS KOCMUYECKOT'0 MPOCTPAHCTB;

— pasauyaTh IPaHUIbI IPUMEHUMOCTH GPU3NYECKUX 3aKOHOB, IOHUMATb BCEOOLHH XapaKTep
byH/laMeHTaIbHbIX 3aKOHOB (3aKOH COXpaHEeHUs1 MeXaHU4eCKOM 3Hepruy, 3aKOH COXpaHeHUsl UMIYJIbCa,
3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTb UCI0JIb30BaHUS YaCTHbIX 3aKOHOB (3aKoH ['yka,
Apxumepna u fip.);

— HaXOAHWUTb aJ€KBATHYIO Hpeﬂ,JIOHCeHHOI‘/JI 3azade Cl)I/ISI/I‘{eCKy}O MOZe€Jib, pa3pelaTb HpO6JI€My KaK Ha
OCHOBE€ UMEIIINXCA 3HAHUM 110 MEXaHUKE C UCII0JIb30BaHHEM MaTeMaTU4YEeCKOT0 dlllilapaTa, TaK U IpHU
IIOMOIIIK METOJ0B OLIEHKH.

TenioBble SIBJI€HUS

— HCINOJIb30BaTh 3HAHUS O TEMJIOBBIX SIBJIEHUSX B IOBCEJHEBHOM XKU3HU /1J151 06€ecriedyeHus
6€e30MaCcHOCTH MPU 06pallleHUH C TPU6OpPaMU U TEXHUYECKUMH YCTPONUCTBAMH, JJIsi COXpPaHEHH S
3/10pOBbs U COOJII0JIeHMS] HOPM 9KOJIOTUUECKOT0 MOBEeJIeHUs B OKpY»Kalolllel cpe/ie; IPUBOAUTD
IpUMepPbl 3KOJIOTUYECKHUX MOCJAELCTBUHN PabOThI ABUTATE/eH BHYTPEHHETO CTOPAHUS, TEMJIOBBIX U
T'U/IPO3JIEKTPOCTAHLIUK;

— pas3JjnyaTh rpaHUIbI IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMATh BCEOOLIMI XapaKTep
byH/laMeHTa/IbHBIX PU3UYECKUX 3aKOHOB (3aKOH COXpaHeHMsl SJHEepPTHUH B TEIJIOBbIX MIpoLieccax) u
OTPaHMYEeHHOCTb UCI0JIb30BaHUA YaCTHBIX 3aKOHOB;

— HaXOAHWUTb aJ€KBATHYIO npe,qnomeHHoﬁ 3aade Cl)I/ISI/I‘{eCKy}O MOZe€eJib, pa3pelaTb np0611eMy KaK Ha
OCHOBE€ UMEIINXCA 3HAHUH O TEIMJIOBBIX SBJEHHUAX C UCII0JIb30BaHWEM MaTeMaTHYECKOI'0 allnapara, Tak
W IIpYU NIOMOIIHX MeTOJOB OLI€EHKH.

SJIEKTpI/l‘{ECKPle U MAarHUTHbIE ABJI€HUA

— MHCNOJIb30BaTh 3HAHUS 06 3JIEKTPOMArHUTHBIX SIBJIEHUSX B IOBCETHEBHOH KU3HHU [JIsI 00eCcredeHnsl
6e30MacHOCTH MpU 06pallleHUH C IPU6OpPaMU U TEXHUYECKUMU YCTPOUCTBAMH, [IJIs1 COXpAHEHHUS
3/10pPOBbS U COBJIIO/IEHHS] HOPM 3KO0JIOTHYECKOTO0 NMOBEJIEHHS B OKPYKAKOILeH cpe/ie; MPUBOJUTD
IpUMepbl BJAUSHHUSA 3JIEKTPOMAarHUTHBIX U3/IyYeHUH Ha )KMBble OPraHU3MBbI;

— pas3JjryaTh rpaHUIbl IPUMEHUMOCTH GU3UYECKHX 3aKOHOB, IOHUMAThb BCEOOLIHUI XapaKTep
dyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXpaHEHMUSI 3JIEKTPUUECKOTO 3apsA/a) U OTPaHUUYEHHOCTh
MCI0/Ib30BaHUsl YaCTHBIX 3aKOHOB (3akoH OMa /11 yyacTKa 1eny, 3akoH /bxoyss-JleHua u ap.);

— HCIOJIb30BaTb NPHUEMbI NOCTPOEeHUSA GU3UYECKUX MOJesier, TOUCKA U GOPMYJIMPOBKHU JI0KA3aTeIbCTB
BbIJIBUHYThIX TUIIOTE3 U TEOPETUUYECKHUX BHIBOJIOB HA OCHOBE SMIHUPUYECKU YCTAHOBJIEHHBIX PAKTOB;
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— HaxXOJIUTb a/IEKBATHYIO NpeJJIOKeHHOU 3a/jaue pHU3UYECKyI0 MO/Ie/ib, pa3peliaTh NpobaeMy Kak Ha
OCHOBE MMEIIHUXCS 3HAHUH 06 371eKTPOMArHUTHBIX SIBJIEHUSIX C UCII0JIb30BaHUEM MaTeMaTHYeCKOTO
annapara, Tak ¥ Ipy MOMOIU METO/|0B OL€HKH.

KBaHTOBBIE AB/IeHUA

— MCIO0JIb30BaTh [10JIyYeHHble 3HaHUs B I0BCEJHEBHOM KU3HU IIPU 00paLeHUH C IPUOOPaMHU U
TEeXHUYECKHMMH YCTPOUCTBAMHU (CYETYMK UOHU3UPYIOLIUX YAaCTUL, J03UMETP), [I/Isl COXpaHeHHUs
3/10pOBbs U COOJII0J€HMA HOPM 3KOJIOTUYECKOT 0 NOBeIeHUA B OKPYKalollled cpeje;

— COOTHOCHUTDb 3HEPIr'HI0 CBA3HW ATOMHBIX AA€EP C ,E[e(l)eKTOM MacCChI,;

— TPUBOAUTH NPUMepPhl BIUAHUA PaJAMOAKTUBHBIX U3JIy4Y€HUH HA »KUBbIe OPTaHU3Mbl; IOHUMATb
NPUHLMII [eMCTBUA LO3MMeTpa U pa3/indaTh YCJ0BHUSA €ro UCI0JIb30BaHUS;

— IIOHHUMAaTb 3KOJIOTHYECKHE l'IpO6J'IeMbI, BO3HHKAKOIIKE IPHU UCIIOJIb30BAHUHU ATOMHBIX
3JIeKTpOCTaHL[I/If/’I, U IIYTH pEIIEeHHA 3TUX np0611eM, NepCrneKTHUBLbI NCII0JIb30BAHHA YIIPABJIAE€MOI' 0
TepMOAAEPHOI'0 CHHTE3a.

J/1eMeHTbl aCTPOHOMHUH

— yKa3bIBaTb 00IIMeE CBOWCTBA U OTJIMYHS IJIAHET 3€MHOU TPYIIbI U IJIAHET-TUTAHTOB; MaJIbIX TeJl
CoJTHEYHOU CHUCTEMbI U 6OJIBLIUX MJIaHET; MM0JIb30BaThCsA KAPTOH 3Be3JHOI0 Heba MPHU HAGJIIJeHUSAX
3BEe3JHOT0 Heb6a;

— pasavyaTb OCHOBHbIE XapaKTEPUCTUKU 3Be3/[ (pa3Mep, [IBET, TeMIlepaTypa) COOTHOCUTD L|BET
3Be3/ibl C ee TeMIIEPATYPOH;

— Pa3/in4aTb 'MIIOTE3bI O IPOUCXOXKAECHHUHN Co/THEeYHOM CUCTEMBI.

CopepxaHue yuyeGHOro npeaMeTa «®Pu3ukKa»
10 ksacc (68 yacos)
Hay4HbIi MeTO/, IO3HAHMA NPUPOAbI (1 yac)
dusuka - pyHjaMeHTaIbHAsA HayKa o Npupo/e. HayuyHblil MeTo/; MO3HAHUS.

MeTOﬁ[bl HAY4YHOI'O UCC/ieJ0BaHHUA Cl)I/ISI/I‘{eCKI/IX SIBJIEHUH. 3KCHepI/IM€HT " TeopHd B rIponecce No3HaHUuA Npupoabl.
HOFpeLLIHOCTI/I HU3MepeHHuda (l)I/ISI/I‘-IeCKI/IX BEJIMYHH. HaqubIe ruroTe3bl. Mo,qum (1)I/I3I/I‘-IeCKI/IX aBjeHUN. Pusnvyeckue
3aKOHbI 1 TEOPHH. FpaHI/IL[bI NpUMEHHUMOCTH (1)I/ISI/I‘JeCKI/IX 3aKoHOB. ®u3uyeckKas KapTHHa MHpa. OTKprTI/IH B c]msmce
— OCHOBa IIporpecca B TeXHUKE U TEXHOJIOTHMH ITPOHU3BOACTBA.

MexaHuka (24 yaca)
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Cuctembl oTcyeTa. CKaJsipHble U BeKTOpHble U3UYECKUEe BeJUYMHbL. MexaHUYecKoe [BWKeHUE U ero BUJbIL.
OTHOCHUTE/NIBHOCTD MeXaHWYeCKOro [BWKeHHA. MrHOBeHHasl CKOpPOCTb. YCKopeHHe. PaBHOyCKOpeHHOe [BHKeHHe.
JlBM>KeHUe M0 OKPY>KHOCTH € MOCTOSIHHOM IO MOAYJII0 CKOPOCThIO. [IpruHIMN OTHOCUTEIbHOCTU ["asines.

Macca ¥ cusa. 3akoHbl AUHAMUKU. Cnocobbl HU3MepeHUs] CuUJ. MHepuMa/ibHble CUCTEMbI OTCYeTa. 3aKOH
BCEMUPHOI'0 TATOTEHHUS.

3aKoH COXpaHEeHHd HMIIyJibCa. KuneTtnyeckas JHEeprud u pa60Ta. HOTEHHI/IaIIbHaH JHeprud TeJjla B

rpaBUTA0HOHHOM IIOJIE. HOTeHI_II/IaI[bHaH JHEeprud ymnpyro [LEQDOpMI/IpOBaHHOFO Tesla. 3aKOH COXpaHEHHA
MexXaHUYeCcKOou 3HEpruu.

JlaGopaTopHbIe pabOTHI:

W3ydeHue 3aKOHA COXpaHEHUsI MEXaHUYEeCKOM IHEPTUH.

MonekynspHas ¢pusuka. TepmogunHamuka. (20 yacos)

MouJiekyJISIpHO — KHHETHUYEeCKasi TeOpUs CTPOEHHU BellleCTBa U ee IKCIIepUMeHTaIbHble OCHOBAaHUS.
A6cosoTHas TeMIiepaTypa. YpaBHeHHe COCTOSIHUSA U/lea/IbHOTO rasa.

CBsi3b cpe/iHEN KUHETUYECKOHN 3HEPTUU TEIJIOBOT'O ABUKEHUSI MOJIEKYJI C aBCOIIOTHOM TeMIlepaTypoi.
CTpoeHHe )KUAKOCTEN U TBEP/bIX TeJL.

BuyTpeHHss sHeprus. PaboTa u Tenionepejaya Kak Clioco6bl U3MeHeHUs1 BHYTpeHHel aHepruu. [lepBoiil 3aKoH

TEPMOJUHAMHUKHU. [IpUHIMNBI JAeHWCTBUS TEMJIOBbIX MalluH. [Ipo6sieMbl TENJIOIHEPTreTHKH U OXpaHa OKpYKaroleH
cpenpbl.

JlabopaTopHble pabOThI:
OnbiTHasa npoBepka 3akoHa ['eit-Jltoccaka.
OCHOBBI 3JIEKTPOAUHAMMKH (22 yaca)

JJleMeHTapHbIA 3JIEKTPUYECKUH 3apdah. 3aKOH COXpaHeHHS 3JIeKTpU4eckoro 3apsga. 3akoH KyJsioHa.
JdyekTpuyeckoe noJie. PazHocTh noTeHMa 0B, UCTOYHUKHU NOCTOSTHHOTO TOKa. JJIEKTPOABMXKYILAd cuja. 3akoH Oma
AN TOJHOW 3JIeKTPUYEeCKOW Ienu. IJJEeKTPUYeCKHH TOK B MeTa/llaX, I3JIEKTPOJIUTAX, rasaXx M BaKyyMe.
[TonynpoBogHUKU.

JlabopaTopHbIe pabOTHI:
M3y4yeHue nmocsie[0BaTeNbHOrO U MapasIeIbHOTO COeJUHEHHUSI TPOBOAHUKOB.
U3mepenue 3/IC v BHYTPEHHET0 COMPOTHUBJIEHUA HCTOYHHUKA TOKA.

IloBTOpeHue (1 yac)

11 kiacc
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68 yacos, 110 2 yaca B He/JIeJIIo.

JneKkTpoauHaMuKa (npogonkenue) (11 yacoB)

MarnutHOoe mosie Toka. WHAyknusa w™arHutHoro mnosid. Cusa Amnepa. Cuna JlopeHpa. CaMOMHAYKLUSL.
WHAYKTUBHOCTb. JHepruss MarHUTHOrO Io0Jidl. MarHuTHble CBOWCTBa BellleCTBa. JJIEKTPOJBUraTeJb. 3aKOH
3JIEKTPOMarHMuTHOM UHAYKUMU. [IpaBuiio JleHna. UHAYKIIMOHHBIN reHepaTop 3JIEKTPUUECKOTro TOKa.

JlaGopaTopHbIe pabOThI

Hab6tojeHne e cTBYS MarHUTHOTO 110JIS1 HA TOK.

H3ydeHue siBJIeHUS 3JIeEKTPOMAarHUTHOW UHAYKLIMU.
JJIeKTpOMarHMTHbIE K0JIe6aHUA U BOJIHBI. OnTUKA. (29 yacoB)

Kosie6aTenbHbl KOHTYp. CBOGOAHBIE K BBIHYXK/J€HHble 3JIEKTPOMarHUTHble KoJiebaHHsA. ['apMoHHUYecKue
3JIEKTPOMArHUTHBIE KOJIeOaHUsl. JJIEKTPUUeCKUN pe3oHaHC. [[pou3Bo/CTBO, nepeadya U NOTpedIeHre 3EKTPUIECKON
3HEpruu.

aﬂeKTpOMaI‘HI/ITHOG moJie. BHEKTPOMaI‘HI/ITHbIE BOJIHBI. CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH. an/IHI_[I/Il'[bI paaAnoOCBA3N U TEJIEBUAEHUAA.

CkopocTb cBeTa. 3aKOHbl OTpakKeHUsl U MpesioMmyeHUs: cBeTa. UHTepdepenHuus cBera. [Judpakuus cpeTa.
JAudpakunonHas peuetka. [lonsgpusanusa ceeta. [lucnepcus cBeta. JIMH3bl. PopMysia TOHKOHM JIMH3bL. OnNTHYECKUe
npuGOopHkI.

[locTysnaTel chenyaibHOM TEOPHUHU OTHOCHUTENBHOCTH. [losHasd 3Heprud. JHeprus MNOKos. PendaTUBHUCTCKUU
uMnyJbc. lepekT Macc v aHeprus CBsI3H.

JlabopaTopHbIe pabOThI
M3MepeHue nokasaTesis PeJIOMJIEHUS CTEKIIA.
KBanToBas ¢pusuka (15 yacos)

['unortesa [lnaHka o kBaHTax. PoTo3nekTpUdeckuil 3pdekT. 3akoHbl GpoToadPeKTa. YpaBHeHHUe IUHILITENHA A1
dotoaddexTa. PoToH. [laBsieHue cBeTa. KopnyckyisipHO-BOJIHOBOM JIyain3M.

Mopgenu crtpoenusi atoma. OnbiThl Pesepdopaa. OObsicHeHHe JIMHEMYATOro CHEeKTpa BOJLOPOJA Ha OCHOBe
KBAaHTOBBIX ITIOCTYJIAaTOB Bopa.

CoctaB U cTpoeHHe aTOMHOro gjpa. CBOHCTBa fAJepHbIX CWJI. JHeEpPrusi CBA3M aTOMHBIX sjep. Bujbl
PaZy0aKTUBHBIX IpeBpalleHU aTOMHBIX s/iep. 3aKOH paJM0aKTUBHOTO pacnaza. CBoMCTBa HOHU3UPYIOLIUX A/lePHBIX
n3ay4eHUi. /lo3a U3ydyeHus.

Anepnbie peakyuu. llenHas peakuus geneHud sigep. AnepHas saHepreTuka. TepMosiiepHbli CUHTES.

3]’[eM€HTaprI€ YaCTHILBI. CDYHL[aMeHTaJ'IbeIe B3aHMOﬂ€ﬁCTBHH.
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JlaGopaTopHbIe pabOThI
Ha6.1t01eHre CIJIONIHOTO U JIMHEWYATOro CIIEKTPOB.

CtpoeHnue BcesieHHoI (7 yacoB)

O®U3UKA

Paccrosinue fio Jlynsl, CosiHIa ¥ 6mkaiiiux 38e3. KocMuueckye vcciieoBaHUs, UX HAy4YHOE U 9KOHOMUYECKOE
3”HaueHue. [Ipupoga CosiHIA ¥ 3Be3/l, UCTOYHHUKHU 3Hepruu. ®uanveckue XapaKTepUCTHUKH 3Be3J]l. CoBpeMeHHble
NpeJCTaBJeHU O MPOUCXOXAEeHUU U 3Bosonuu CosHua U 3Be3a. Hama lanaktrka u Mmecto CoOJIHEYHOU CUCTEMBI B
Hel. [lpyrue rasnaktuku. [IpencraBiieHue o pacuivpeHruu BeesieHHO.

IloBTOpeHue ( 6 4acoB)

[To mporpaMme 3a roj yyauiyecs J0JKHbI BbINOJHUTb 4 KOHTPOJIbHBIX paboT U 4 1abopaTOpHbIX paboT.

TemaTuueckoe IVIAHUPOBAHUE

10 kaacce
Ne TEeMa KoumnuectBo KonTtpoJbHbie JlaGopaTtopHble
4acoB padoThl padoThI
1 BBeaenne 1 0 0
2 Mexanunka 24 2 1
KUHeMamuKa 9 1
OUHAMUKA 8 1
3AKOHbL COXPAHEHUS. 7 1
3 | MoJaekyasipuas ¢usuka. TepmoagnHaMuKa 20 1 1
OcHo8bl MONEKYAPHO-KUHEMUYECKOU 6
meopuu
Temnepamypa. duepaus meniogoco 2 1
O0BUICEHUS
Bzaumnvie npespawenus srcuokocmeti u 3
eazos. Teépovle mena
OcHo8bl MepMOOUHAMUKU 7 1
4 OCHOBBI 2J1€eKTPOANHAMUKH 22 1 2
Dnekmpocmamuxa 9
3axkonvl nocmosAHHO20 MoKa 8 1 2
Dnexmpuyeckuli MoK 6 pasiuiHblx cpeoax 5
5 IloBTOpEHUE 1
6 Hroro 68 4 4
KajennapHo-remaruyeckoe niianuposanue 10 kiaace
Ne Tema ypoka Koanuect Hcnoab3oBanue Mpumeyanue
n/n BO YaCOB o0opynoBaHusi
Beenenue (1 yac)
1/1 ‘ Yro uzyuaet pusnka. Pu3ndecKkue siBICHUS. ’ 1
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O®U3UKA

\ HaOmroieHust 1 ONBITEL

Mexannka (24 yaca)

Kunemamuxa (9 uacos)

2/1 | MexaHuuecKkoe TBUKEHHUE, BUIBI
JIBUKECHHI, €ro XapaKTepPUCTUKH.
3/2 | PaBHomepHOE nBKeHHE Tel. CKOPOCTb.
YpaBHEHUE PABHOMEPHOTO JABHIKCHHS.
Penrenue 3amau.
4/3 | I'paduku npsSIMOJIMHEHHOTO PpaBHOMEPHOTO
nBrkeHus. Pemenue 3anaqy
5/4 | CxopocTh Ipu HEPABHOMEPHOM JIBHIKCHHH. ®poHTaNbHaAsA
MrHoBeHHasi cKopocTh. CliokeHue nabopatopHas
cKopocTeit pabota «/3yuenue
PAaBHOYCKOPEHHOTO
MPAMOJIMHEMHOI O
JBHOKCHUS:
LITaTUB JIa0OPaTOPHBIH,
MEXaHH4YeCKasi CKaMbs,
OpYyCOK JIepeBsH-
HBIH, 3JIEKTPOHHBIN
CEeKyHJOMED
C JaTYUKaMHU,
MarHUTOYIpaBJIsieMbIe
repKOHOBBIE JATYMKH
CEeKyHJIOMepa
6/5 | IIpsMonuHeitHOE PaBHOYCKOPEHHOE
JIBIDKEHUE.
7/6 | PemieHue 3a1a4 Ha ABUKEHHUE C
MOCTOSTHHBIM YCKOPEHHUEM.
8/7 | demxenue ten. [TocrynatensHoe UlaGopaTopHas
JIBWKeHne. MarepuanbHas Touka. M3ydyenue pabora No 1
JIBIDKEHUS Tejla M0 OKPYKHOCTH. «M3ydyeHne 1BU-KEHUS
Teja Mo OKPYKHOCTH:
BECHI AIIEKTPOHHBIE,
[ITaTUB JIAOOPATOPHBIH C
nepkaTeneM,
ITUHAMOMETp, HUTH,
lleHTa MepHas,
muct Oymaru,
Cpy3, JIEKTPOHHBIN
CEKYHIOMEDP
9/8 | Pemenue 3agau no teme «KnHemaTuka.
10/9 | KonrposbHas pabota Ne 1 "Kunemaruka".

Junamuxa (8 uacos)
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O®U3UKA

11/10 | B3aumoeiicTBre Te B IpUpoIe. SIBICHHE
uHepuuu. MuepuuansHas cucrema orcyera.
ITepBoIii 3ak0H HproTOHA.

12/11 | TloHsiTHe CHIIBI KaK MEPHI B3aUMOICHCTBHUS
tei. Pemenue 3amay.

13/12 | Bropoii 3akon HetoToHa. Tperuii 3akoH
HproToHa.

14/13 | IlpuHuun oTHOCUTENBHOCTH [ anmuiiest.

15/14 | SIBnenue TsaroreHus. [ paBUTAMOHHBIC
CHJIBI.

16/15 | 3akOH BCEMUPHOTO TSTOTCHUSI.

17/16 | IlepBas kocMHUYEcKas CKOPOCTh. Bec Tena.
HeBecoMocCTh 1 meperpy3Ku.

18/17 | Cunel ynpyroctu. CUITbl TPEHHS.

DpoHTanbpHas
lmaGoparopHasi pabora
«3ydyeHnne nBUKEHUS
TeJia Npyu JEMCTBUU CUJIIbI
TPEHUS»: AEPEBAHHBIN
OpyCcoK,HAa0Op TPY30B,
MeXaHU4YECKasi CKaMbsl,

ITMHAMOMETDP
3axonwvl coxpanenus (7 yacos)
19/18 | Ummynbc MaTepuaibHOW TOUKU. 3aKOH ®poHTanbHas
COXpaHEHUS UMITYJIbCA. nabopatopHas paboTa
«HccnenoBanue ynpy-
roro v Heynpyroro
CTOJIKHOBEHUS TEI»:
[AJTAHIPHI
MeTajuTn4ecKue (aako-
MUHHEBBIN U CTAIBHON),
HUTb, IJIACTUJINH, ITa-
TUB J1abOPaTOPHBIH C
JIep>KaTeseM, JUHEHKa
20/19 | PeaktuBHOE ABMKEHME. Pemenne 3amay
(3aKOH COXpaHEHUs UMITYJIbCA)
21/20 | Pabora cuibl. MomHocTs. Mexannueckas
SHEprus Tela: MOTeHINAIbHAS 1
KHHETHYECKasl.
22/21 | 3aKOH COXpaHECHUS YHEPTUU B MEXaHHKE.
23/22 | JTabopatopHas pabora Nel. «M3ydenue UlaGopaTopHas paboTa Ne

3aKOHA COXPaHEHUS] MEXaHUYECKOM
DHEPrUm».

2 «M3ydyeHue 3akoHa
COXPaHEHUs DHEPTUU»:
MPYKUHA KECTKOCTHIO

20 H/m, rpy3 Maccoit
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O®U3UKA

100 r (2 mT.), mTaTuB
71a00paTOpHBIN €
JiepiKaTeseM, JTUHeHKa

24/23 | O6o06maromiee 3anstue. Pemenue 3amay. 1
25/24 | KoutposbHas pabota Ne 2. "JIuHaMuka. 1
3aKOHBI COXpPaHEHUsl B MEXaHUKe'.
Mouaexyasipuasi pusuka. Tepmogunamuka (20 yacos)
OcHO8bL MONIEKYIAPHO-KUHemudeckou meopuu (6 uacos).
26/1 | Crpoenue BeniectBa. Mosiekyna. OCHOBHBIC 1
nonoxxeHuss MKT. DkcnieprumMeHTanbHOE
JIOKa3aTeIbCTBO OCHOBHBIX ITOJIOXKCHMIH
MKT. BpoyHOBCKO€E IBHKEHUE.
27/2 | Macca monekyn. KonuuecTBo BelecTra. 1
28/3 | Pemrenue 3a1a4 Ha pacyeT BEJIUYHH, 1
XapaKTEPU3YIOMINX MOJICKYIIBI.
29/4 | Cunbl B3auMoeicTBHsE MOsieKys1. CTpoeHue 1
TBEPJBIX, KUJKUX U T'a3000pa3HbIX TEIL.
30/5 | Uneanbuslii raz B MKT. OcHOBHOE 1
ypaBHeHue MKT.
31/6 | Pemienue 3a1au Ha Temy «TermaoBoe 1

JABVKCHUC MOJICKYJI»

Temnepamypa. dnepaus menio8oeo 08uxiceHus Moaexyi (2 uaca)

32/7

Temmnepatypa. TeraoBoe paBHOBecCHE.

1

33/8

AbGcomoTHas TemnepaTtypa. Temneparypa —
Mepa cpe/iHel KHHETUYECKOH SHepruu
JABVOKCHUA MOJICKYJI.

1

ypa6H€H1/l€ CoCmosAHUA UOeabHo20 2a3a. I azoevle 3aKoHbl (2

uaca)
34/9 | YpaBHEeHHE COCTOSIHUS UACATBHOTO Ta3a. 1
I'a30BbI€ 3aKOHBI.
35/10 | JlabopatopHasi pabota Ne2. «OnbITHasI 1 ITaGopaTopHas paGoTa Ne

npoBepka 3akoHa [ eii-JIroccakay.

3 «DKcnepuMeHTaIbHas
nmpoBepka 3akoHa I'ei-
JIroccakay: TaTUnK
IMaBJICHUS, TaTYUK
TeMIIEPaTyphbl, LITATUB,
coCy sl IEMOHCTpalu
ra30BbIX 3aKOHOB,
NMUHEWKa, COCYH ¢ TEMION
BOJOM, COCY/ C XOIOJHOMU
BOJOU

Bzaumnwie npespawenus scuoxocmeui u 2eazos. Teepovie mena (3

yaca)
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O®U3UKA

36/11 | HachbimeHHbIH map. 3aBUCUMOCTD JIaBJICHHUS dpoHTanbHaAs
HACBHIIIEHHOT0 TIapa OT TeMIEPaTyphl. nabopaTopHas paboTa
Kunenne. Mcniapenue ;xuaKkocTei. «M3mepenue

BJI&JKHOCTH BO3JlyXa»:
JATYUK TEMIIepaTyphl,
TEpPMOMETp, MapJis,
cocyJ ¢ BOJOU

37/12 | BraxxHOCTb BO31lyXa U €€ H3MEPCHHUE.

38/13 | Kpucramanueckue u aMOpQHBIC Tea.

OcHosbl mepmoounamuxu (7 4acoe)

39/14 | BuyrpeHnnss sueprus. Pabora B JemoncTpanus
TEPMOJMHAMHUKE. «3meHeHue
BHYTPEHHEHN SHEPTUU
Tela Mpu TPEHUH U
yaape»: JaT4ukK
TeMIepaTyphl, 1Be
JIOCKH, JIBE CBUHIIOBBIC
MJACTUHKH, MOJIOTOK
40/15 | Konn4ecTBO TEIUIOTHL. Y IeTbHAs
TEMJI0EMKOCTb.
41/16 | I1epBblii 3aKOH TEPMOAMHAMUKH. PemieHue
3a1au.
42/17 | HeoOpaTHMOCTh MPOIIECCOB B MPUPOIE.
Pemenue 3agau.
43/18 | Mpunmmn aeiictus u KITJ TermoBsix
JIBUTATEJICH.
44/19 | TToBTOPHUTEIHHO-0000LIAOIINI YPOK 10
teMaMm «MouekynsapHas pu3nka.
TepMoanHaMUKay.
45/20 | KonrponbHas pabora Ne 3.

«MonexynspHas ¢puznka. OCHOBBI
TEPMOJMHAMUKI.

OCHOBBI 2J1eKTPOAUHAMUKH (22 yaca)

Inexkmpocmamuxa (9 uacos)

46/1 | Yto takoe anekTpoarHamuka. CTpoeHue
aToma. DJIEKTPOH. DJIEKTPUUECKUH 3aps]l U
AJIEMEHTAPHBIC YACTHIIBI.

47/2 | 3akoH COXpaHEHHS AIIEKTPUUECKOTO 3apsijia.
3akoH KyioHa.

48/3 | Pemenue 3aqa4. 3aKOH COXpaHEHUS
JIEKTPUYECKOTO 3apsaa u 3akoH KymoHa.

49/4 | Dnextpudeckoe mose. HanpsikeHHOCT

aneKTpudeckoro nois. [IpuHnmn
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Cynepno3uiuu nojeu. Pemenue 3amay.

50/5 | CuioBbI€ JIMHUU SJCKTPHYESCKOTO MOJISL. 1
Pemenue 3amau.
51/6 | Pemrenue 3a1a4 Ha IPUMCHEHUE 3aKOHA 1

Kynona, npuHIumna cynepno3sunuu, 3aKkoHa
COXpaHEHHUs DIEKTPUYECKOI0 3apsa.

52/7 | [loreHuManbHast SHEPTUS 3aPSHKEHHOTO Tella 1
B OJIHOPOJIHOM 3JIEKTPOCTATUYECCKOM I10JIC.
53/8 | IToreHIMa 3AEKTPOCTATHYECKOTO OIS, 1

PaznocTh norenuuanoB. CBsizb MEXY
HANPSKEHHOCTBIO MOJIST M HANTPSKECHUEM.

54/9 | Konpencaropsl. HazHaueHue, ycTpoOWCTBO U 1
BUJIBI.

3axonvl nocmosinno2o moxa (8 uacos)

55/10 | Daexkrpuyeckuii TOK. Y Ca0BuS, 1
HEOOXOIMMBIE JIJISl €TO CYNIECTBOBAHMSL.

56/11 | 3akon Oma 151 y4acTKa IeIH. 1 JemoHcTpanus
IlocnenoBarenpHOE U apauIeIbHOE «HccnenoBanue
COCIMHEHUE MPOBOTHUKOB 3aBUCUMOCTH CHJIBI

TOKa B MMPOBOJIHUKE OT
HAIPSOKEHUS»: JaTIHK
TOKa, JaTIHK
HaIPSKEHUS, PE3UCTOP,
peocTar, HICTOYHUK
MUTAHUS, KOMIIJIEKT
POBOJIOB, KITIOY

57/12 | JlabopatopHasi pabota Ne3: «3y4enue 1 UlaGopaTopHas pabota Ne
MIOCJIEIOBATEIBHOTO U TApAIJIETEHOTO 4 «3ydenne
COETMHEHUS TIPOBOJTHUKOB. MapanieabHOro U

MOCJIEI0BATEILHOTO
COeIMHEHUS

MPOBOJHUKOBY: TaTUYUK
TOKa, TaTYUK
HATPSDKEHUS, aMIIEPMET]
MBYXIpEAEIbHBIM,
BOJIBTMET]
MBYXIpeAeIbHBIH,
[PE3UCTOPHI, UICTOYHUK
MUTAHUS, KOMILIEKT
MPOBOJIOB, KITIOY

58/13 | PaboTa 1 MOIIHOCTE IMOCTOSTHHOT'O TOKA. 1 ®poHTanbHas
nabopatopHas paborta
«3mepenne paboThl U
MOIIIHOCTH
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O®U3UKA

AIEKTPUUECKOTO TOKay:
JIaTYUK TOKA, JATUYUK
HaIpPSKEHUS,
aMIiepMeTp
JNIBYXIIpeAEeIbHBIN,
BOJIbTMET]
JIBYXIIpEAEIbHBIN,
JaMII04YKa, UCTOYHUK
MUTAHUS, KOMIIJIEKT
MPOBOJIOB, KJIIOY

59/14 | DnekrpoaBmKymas cuia. 3akon Oma s
IIOJIHOM LIEIIN.

60/15 | JTabopatopuas pabora Ned. «M3mepenue UlaGopatopHast pabora No
OJ1C 1 BHYTpEHHETO COMPOTUBIICHUS S«U3mepenne DC n
HCTOYHUKA TOKa. BHYTPEHHET'0 COMPOTHUB-

ITEHUSI ICTOYHUKA TOKA»:
MaTYMK TOKA, aTUUK Ha-
MPSDKCHUS, aMIICPMETP
MBYXTIpEEIbHbIN,
BOJIETMETP
MBYXTIpEEIbHbIN,
PE3UCTOP, HCTOTHHUK
MUTAHUS, KOMILIEKT
IMPOBOJIOB, KJIFOY

61/16 | Pemenwue 3a1a4 (3aKOHBI TIOCTOSIHHOTO
TOKA).

62/17 | KonrponbHas padota Ne 4. "3akoHbI

IIOCTOAHHOI'O TOKa».

DnexmpuyecKkuti mox 6 paziuyHulx cpedax (5 uacos)

63/18

DJeKTprUUecKasi IPOBOAMMOCTb Pa3IMUHbIX
BEIECTB. 3aBUCUMOCThH COMIPOTHUBIICHUS
MIPOBOJIHUKA OT TEMIIEPATypPHI.
CBepXIPOBOAUMOCTb.

64/19

DNeKTpUYECKU TOK B OITYIPOBOJHHUKAX.
IIpuMeHeHne moynpoBOTHUKOBBIX
npruOOpOB.

65/20

DIIEKTPUYECKUI TOK B BaKyyMe.
DJeKTpOHHO-TTy4YeBas TpyOKa.

66/21

DJIEKTPUUYECKUH TOK B )KUAKOCTAX. 3aKOH
AIEKTPOIIU3A.

67/22

DJIEKTPUYECKUI TOK B Ta3ax.
HecaMocTossTenbHBIN U CaMOCTOATEILHBIN
paspsibl.

IHoBTOopenue (1 1ac)
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O®U3UKA

| 68/1 | Iosropenue. | 1 | |
TemaTHyeckoe MIIAHMPOBAHUE
11 kimace (68 yacos 2 u/B HexeI0)
Ne TEeMa KoimuecTBo KoHnTpoJbHbie JlabopaTopHbie paboThl
4acoB padoThI
1 OCHOBBI 2JIEKTPOIUHAMUKHU 11 1 2
(mponomxenue 10 kiacca)
2 Konebanus u BOJTHBL. 29 2 2
Onruka.
3 KBanToBas ¢uznka 15 1
4 Crpoenue Beenennoit 7
5 [ToBTOpeHue 6
UTOr0 68 4 4
Kanennapuo-rematudeckoe mianuposanue 11 kiaace
Ne Tema ypoka Koumnuect Hcnoab3oBanue Mpumeyanue
n/n BO 4aCOB o0opyroBanus
1. OcHoOBBI J1eKTPOAUHAMHUKH (TpoaoJkenue 10 11
KJacca)
1 MarsuTHOE 10JIe, €ro CBOICTBA. JemoncTpanus

«3mepenue nons
MOCTOSIHHOTO MarHuTa:
JIaTYNK MarHUTHOTO
MOJIs1, TOCTOSIHHBIN
MAarHuT MOJIOCOBOM.
JeMmoncTpanus
«3mepenue nons
BOKPYT IPOBOJIHUKA C
TOKOM»: TaTYUK
MarHuTHOTO TOJIsl, Ba
ITaTUBA, KOMIUJIEKT
MPOBOJIOB, HCTOYHUK

TOKa, KJII0Y

2 MarauTHoe noJie MOCTOSTHHOTO 3JIEKTPUUECKOTO

TOKA.
3 JelicTBe MarHUTHOTO IOJISI HA IPOBOJHUK C

tokom.JlabopatopHas padora Nel.

«Habmromenue neicTBUS MATHUTHOTO OIS Ha

TOK».
4 JleiicTBME MarHUTHOTO MOJISl HA JIBHXKYIIIUKACS
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SJIEKTPUYECKUN 3apsi.

5 Pemrenne 3agad mo Teme «MarHuTHOE IIOJIE.
6 SIBnenue 3eKTPOMarHuTHON MHAYKLIMH.
MarHuTHBIN MOTOK. 3aKOH AJIEKTPOMArHUTHOU
1505010900707 8
7 Hanpagnenue nnaykimonnoro Toka. [Ipasuio
Jlenna.
8 Camounnykuus. MTHIYKTUBHOCTD.
9 JlaboparopHas pa6u0Ta Ne2. «Mzy4enne siBineHUS aGoparopuast pa6ota Ne
ANEKTPOMArHUTHOU UHIYKLIUW. 2 «3akon Dapanes.
SIBIeHue
PIIEKTPOMArHUTHOU
MHAYKIUW»: JTaTYUK
HaIPsHKECHUS, TaTYUK
MArHUTHOTO I10JIA,
IMMHENKa, KaTyIlKa-
MOTOK, TOCTOSITHHBIN
TIOJIOCOBOM MarHwurT,
TpyOxa u3 [I1BX,
KOMILIEKT IIPOBOJOB,
ITATUB C AEpiKaTeIeM
10 DIeKTPOMarHuTHOE TOJIE.
11 KontponbsHas padora Nel. «MarautHoe moire.

ONeKTpOMarHuTHasi HHIYKITHSD.

2. Kose0anusa u BoaHbl. OnTHukKa.

29

12 CBOOOTHBIE U BHIHYKICHHBIC
3JIEKTPOMAarHUTHBIE KOJIeOaHusl.
13 Konebarensusrit kouTyp. [IpeBparmienue
SHEPrUH IIPH AJIEKTPOMArHUTHBIX KOJIeOaHMSIX.
14 [lepeMeHHBIN 3JEKTPUUECKHI TOK. JemoHcTpanus
«3mepenue
XapaKkTEPUCTUK
IIEPEMEHHOTO TOKa»:
JBYXKaHalbHas
IpUCTaBKa-
ocumuiorpad, 3ByKoBou
reHeparop, Habop
poOBOI0B
15 T'enepupoBaHue MIEKTPUUECKON SHEPIUU. JemoHcTpanus
TpancdopmaTopsr. «Tpancdopmarop»:
JBYXKaHanbHas
MPUCTABKA

ocumtorpad, 3BykoBoi
reHepaTtop, MHOrooomo-
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TOYHBIN
Tpanchopmarop, Habop
IPOBOJIOB

16 Pemrenne 3amau o Teme: «TparnchopMatopes.
17 [Ipon3BOACTBO U UCIIOJIB30BAHKE
SJIEKTPUUECKON SHEPTHH.
18 Tlepenaya snekTposHEpPrun.
19 OnekTpomMaruutHas BojHa. CBoicTBa
3JIEKTPOMATrHUTHBIX BOJIH.
20 IIpuntun pagroTeneoHHOM CBA3H.
TIpocreiimumii paguonpueMHUK.
21 Pannonokanus. [louarue o TeneBUIeHUN.
Pa3BuTHe cpencTB CBS3M.
22 KontponbsHas padora No2. «D1meKTpoMarHUTHEIE
KOJIeOaHWs ¥ BOJIHBDY.
23 CKopocCTh CBeTA.
24 3akoH oTpakeHHs cBeTa. PelieHue 3ama4 Ha
3aKOH OTPAKCHHE CBETA.
25 3akoH npenomiieHus cBeta. Perienue 3a1a4 Ha
3aKOH IPEJIOMJICHHS CBETa.
26 | JlaboparopHas padota Ne3. «M3mepenune JlaGopatopHnas paboTa
MOoKa3aTeJisl IPEIOMIICHUS CTCKIIa. Neo 4«I/I3MepeHHe
[okKasares
[IPEJIOMIICHUS CTEKIIa:
OCBETUTEIIb C UCTOYHU-
KOM CBETa Ha
3,5 B, ucTOYHHK
MUTAHUSA, KOMILIEKT
[IPOBOJIOB, ILIEJICBas
nuadparma, moxyIu-
JIMHAp, IUIAHIIET Ha
IIJIOTHOM JIUCTE C
KPYTrOBBIM
TPaHCIIOPTUPOM
27 Jlunza. [ToctpoeHne n300pakeHus B JIMH3E. UlaGopatopHast pabota Ne

5 «Onpenenenue
ONITUYECKOUN CUJIBI U
(hOKYCHOTO pacCTOSTHHS
coOuparomen TUH3BI»:
OCBETHUTENH C
MCTOYHHKOM CBETa Ha
3,5 B, ucTouHuK nuTa-
HUSI, KOMIUIEKT
MPOBOIOB, IIeIeBas

mracdparma, SKpaH
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CTaJILHOM,
HaTpaBJIsIOIIas C
M3MEPUTEIBHON LIKAJIOH,
COOMparoIne JIMH3HI,
jpaccenBarolas JNH3a,
clana
«Mopenp npeaMeTa B
enTepe

28 Hucnepcus ceera.

29 Hurepdhepenmus ceera. Jndpakous ceeta.

30 Ilonspusanus ceera.

31 Pemenwne 3amau mo teme: «OnTrka. CBETOBBIE
BOJTHBD.

32 KonTtpoinbHas padora Ne3. «Onrtuka. CBeTOBbIC
BOJTHBD.

33 [TocTynaTel TEOpUU OTHOCUTEIBHOCTH

34 PensgTuBrCTCKUI 3aKOH CII0KEHUSI CKOPOCTEH.
3aBUCHMOCTH SHEPTUH Tejda OT CKOPOCTH €ro
JIBIKeHHS. PensiTuBuCTCKAs TMHAMUKA.

35 CBs13b MEXy MACCOU U DHEPrUeit

36 Buapl uznyuennii. [llkana 3neKTpOMarHUTHBIX
BOJTH.

37 CHexTpsl U CHEKTpalIbHbIE annapatsl. Buasl
cnekTpoB. CreKTpaJbHBIN aHATU3.

38 Jlaboparophas padora Ne4. «Habnronenue
CIUTONIHOTO M JJMHEWYATOTO CIIEKTPOBY.

39 HudpaxpacHoe u ynbTpaduoIeToBoE
W3ITyYEHHSL.

40 PenTtreHoBckue nyyu.

3. KpanToBas ¢pusuka

15

41 | Dororddext. YpaBHeHne DifHIITEHHA.

42 DOTOHBI.

43 [Tpumenenue Gorosrdhdexra.

44 Crpoenue aroma. OnbiTel Pesepdopaa.

45 KBanToBsie noctynatsl bopa.

46 Jlazepsl.

47 CtpoeHue aToMHOrO siapa. SnepHble CUIIBL.

48 DHeprus CBS3M aTOMHBIX SIED.

49 3aKOH paJuOaKTUBHOIO pacmaja.

50 Snepubie peakuuu. [enenue aaep ypasa.
IlenHble ssaepHble peakuuu. S nepHblil peakTop.

51 IIpumenenne spepHON 3Heprun. buosorndeckoe
JICHICTBHE PaINOAKTUBHBIX U3ITYUEHHH.

52 Kontponbnas pabora Ned. «CBETOBBIE KBAHTHI.

®du3uKa aTOMHOTO SJpay.
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53 ®du3uka 3JIeMEHTapHbIX YaCTHUL.

54 Ennnas ¢pusmueckas kapTHHA MUpa.

55 ®dusuka U HayYHO-TEXHUYECKAsT PEBOJIFOLIMSL.

4. Ctpoenne Beenennoii 7

56 Crpoenne COTHEUHOW CHCTEMEI.

57 Cucrema 3emis-Jlyna.

58 Oo61ue cBenenunst o ComHIie.

59 HcTouyHrKY 3HEPTUU U BHYTPEHHEE CTPOCHUE
CounHna.

60 duznyeckas Ipupojia 3Be31.

61 Hama I'amaktuka. IIpoctpancTBeHHBIE
MacmTa0bl HabmogaeMoi BeeneHHO.

62 [IpoucxoxxeHrE U IBOJIIOLMS TATAKTUK U 3BE3.

6. IloBTOpEHne 6

63 IToBTOpenue «Kunemartukay

64 [loBTOpeHue «/InHaMuka

65 [ToBTOpeHUE «3aKOHBI COXPAHCHHS

66 [ToBTOpEHUE «DNEKTPOCTATUKA»

67 [ToBTOpEeHUE «IIEKTPOIUHAMUKAY

68 HtoroBoe noBropeHue

Y4ye6HO-MeTOAUYECKOE OGecnieyeHu e OﬁpaBOBaTe.]IBHOFO nmpouecca.

- Yue6uuk [.f.Msakumes, b.b.byxoBuen, H.H.Corckuii «®usuka» wimaccuueckuid kypc. 10, 11 wmacce» -
MockBa, [IpocBelenue, 2019 .

- C6opHuk 33za4 no ¢pusuke 10-11 kuacc. Knaccuueckuit kypc. [lappentoeBa H.A.- M. «IlpocBeuieHue»,
2019r.

- JAupaktudeckue Matepuasnbl Pusuka 10,11 kinacc / A.E.Mapon, E.A.MapoHn. - M.: UsgaTenbcTBO «/poday,
2018.

- TemaTuyeckue KOHTPOJIbHbIE U CaMOCTOsITe/NbHble paboThl no ¢usuke 11 kiaacc / O.U.I'pomuesa. - M.:
HzpaTenbcTBO «3K3aMen», 2018 r.

- JlozoBenko C.B., Tpymuna T.A Peanu3zanus o6pazoBaTeNbHBIX NPOrpaMM MO (PU3UKE C UCTIOIb30BAaHUEM
obopynoBanus aerckoro texHomnapka «llIkonpHblil kBaHTOpUYM» 10-11 Kimaccel (yrmyOaeHHBINH ypoBeHb) — M.
2021

HHTEepHeT-pecypchbl

- AnuManuu ¢pusndeckux o6bekToB. http://physics.nad.ru/

- ’Kusas dusuka: obydatroniasa nporpamma. http://www.int-edu.ru/soft/fiz.html
- Ypoku ¢pusuKU c ucnosib3oBaHueM MHTepHeTa. http: //www.phizinter.chat.ru/
- ®usuka.ru. http://www fizika.ru/

- ®u3nka: KoJIJIeKIMs ONbITOB. http://experiment.edu.ru/
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®du3nka: 3/IeKTPOHHAasA KOJLJIEKIIUS ONMBITOB. http://www.school.edu.ru/projects/physicexp
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